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PREFACE 

TO IBM 

FIFTH EDITION. 



I HAVE deeply felt the responsibility of undertaking the charge of 
a new edition of this the most important work of the late Dr. Golding 
Bird. His extensive knowledge, his skill in handling his materials, 
and his lucid narrative, have greatly increased my difficulty. These 
I cannot emulate, but to fulfil my trust both to the profession and the 
memory of my friend, I have earnestly labored. My first thought 
and object has been to bring the work fully up to the present period, 
and at the same time, as far as possible, to preserve throughout his 
delicate touch. In doing this, the new matter has in some places 
been woven into the text, and in others thrown into notes. In a 
literary point of view it might have been more correct to have reduced 
the whole to a simple narrative, but from feelings of respect, I have 
hesitated to remove some passages and plates, although they may 
have lost a portion of their value from the recent progress of scientific 
inquiry. 

In preparing this edition, I have made free use of the works of 
those who have labored in the different parts of the same field, and 
it is a pleasure in this place to record my obligations to Dr. Andrew 
Clark, for his valuable counsel ; Dr. Day, for his " Contributions to 
Urology*'* as well as for his excellent and most useful translation of 
Lehmann's " Physiological Chemistry ;" also to Dr. Hassall, the able 
reviewer of the previous edition, to Dr. Letheby, Dr. Johnson, Dr. 
Pavy, and others. I have mentioned the names of these physicians 
in the body of the work, in connection with their respective subjects, 
but here also I feel called upon to acknowledge my debt to them, and 
my high estimation of the usefulness of their labors. 

* « British and Foreign Medico-Chirargical Review.'' 
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PREPACB TO THE FIFTH EDITION, 



Dr. Garrod's lectures before the College of Physicians have been 
printed since my remarks on diabetes were prepared ; bat, oa con- 
sideration, I aee no reason to alter or quaUfy what I have written on 
the subject. 

The use of the microscope is now so generally taught in the schools, 
that any attempt to urge its claims to attention might be out of place. 
But I say emphatically to our students: "Do not neglect yonr 
opportunities; in the hurry and labor of general practice, you will 
have little leisure to give to the study of the instrument, and without 
it you can but imperfectly fulfil your duty, either to yourselves or 
your patients." Instances are numerous, where without its aid much 
knowledge would be missed, or greater errors committed* I may, 
however, mention one instance of late occurrence. A gentleman came 
to me one morning in a state of great excitement ; he stated that on 
being called at night to micturate, it was some time before the urine 
began to flow, and that only after straining and the apparent removal 
of some obstruction. On looking into the vessel in the mornings he 
found a small reddish mass imbedded in the urates at the bottom ; he 
secured and brought it to me. I put it under the microscope, and 
found at once that it consisted of fibre of voluntary muscle, and con- 
eluded that it had most probably been dislodged from between the 
teeth, snd had been spit into the vessel. The gentleman left me 
disburdened of the idea of haematuria and calculus, 

Dr* Lionel Beale's work on the microscope is^ I believe, the best 
on the subject, and M» Pillischer, of New Bond Street, has mannfac- 
tured an instrument which he calls his student*s microscope ; and in 
justice to him it ought to be known that he first brought within the 
student's means a good instrument at a reasonable cost. 

In conclusion^ a word is due to the memory of the author. His 
time and his strength, both of body and mind, were given to the 
profession^ and he reaped, as a natural consequence, its highest 
rewards ; but those who knew him beat, felt that he had brighter 
hopes beyond, which supported him through a life of sickness, and 
comforted him at its close. 

43 RirasKix Sqcjire, Aaguit^ 1857. 



TO 

DR. ADDISON, 

SENIOR PHYSICIAN TO GUY'S HOSPITAL, ETC. 



October 24th, 1844. 

Mt dear Sib : 

It 18 now thirteen years ago since I jGrst found myself within the 
walls of Guy's Hospital, a stranger and unknown. In a short time 
my admiration and respect were excited by your profound knowledge 
and experience as a physician, and for your zeal as a teacher. But 
I soon experienced another feeling, that of gratitude, for numerous 
acts of the most disinterested friendship ; and for which I most ever 
remain your debtor. 

I cannot look back upon my past career, so far as it has extended, 
without gratefully acknowledging how much I owe to your example, 
and to the exertion of your friendly influence, from the time I took 
my seat upon the pupils' benches, until I had the high honor of being 
appointed your colleague. 

That your health may be preserved, so that our profession may, 
through a long series of years, possess you as an ornament, and 
Guy's Hospital long enjoy your assistance as its distinguished physi- 
cian and teacher, is the sincere wish of 

Your obliged and grateful friend, 

GOLDING BIRD. 



PREFACE 



FOURTH EDITION. 



In preparing the fourth edition of this work for the press, I have 
anxiously endeavored to render it as useful, and to give to it as practi- 
cal a character, as possible. If in any case I may appear not to 
have noticed some of the uiord recent contributions to the literature 
of the profession on the now popular subject of urinary pathology, 
it has not been from oversight, or want of respect to their authors, 
but simply from their having been unsupported by my own observa- 
tions. 

Among many works which have lately issued from the press, I 
would, on all the surgical bearings of these subjects, draw attention 
to the practical value of Mr. Coulson's treatise on " Diseases of the 
Bladder and Prostate Gland," a most safe and useful guide to the 
management of these difficult cases. To the translation of Lehmann's . 
"Physiological Chemistry,*' prepared for the Cavendish Society by 
my accomplished friend, Professor Day, of St. Andrew's, as well as 
to the " Medical Chemistry" of Mr. S. E. Bowman, of King's Col- 
lege, I would refer for those minuter chemical details connected with 
humoral pathology, which are necessarily excluded from this work. 
To those who wish for an accurate guide to the microscopic appear- 
ances of the fluids of the body, and their crystalline elements, I 
would strongly recommend the beautiful and cheap series of drawings 
("Atlas der Physiologischen Chemie,") by Dr. Otto Funke, of Leipsic* 

[* A selection from the illastrations of Fanke^s Atlas has been inserted in the 
American Edition of Lehmann's Physiological Chemistry, Philadelphia, 1855.] 
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PEEFACB TO THE FOUETH EDITION. 



I cannot but feel that the subject-matter of the last chapter demands 
Bome explanation, and I fear it may be thought that I have introduced 
it without its possessing sufficient connection with the pathology of 
urinary deposits. The subject of a more rational and philosophical 
Bystem of therapeutics^ one more consistent with an inductive plan of 
inquiry than we at present possess, has for many years been with me 
a cherished idea, and I bad hoped to have been permitted to have 
contributed something to the common stock of knowledge on this 
subject, one of the most important in its bearings on our mission of 
alleviating the distresses of sickness^ and of combating the effects of 
disease. Severe and protracted illness^ with which it pleased Divine 
Providence to visit me in the early part of the past year, rendered 
a diminution of labor and a more limited devotion to the duties of 
my profession imperative, I have been, therefore, made deeply sensi- 
ble that such an inquiry must fall into other and more vigorous minds 
and abler hands. Still I hoped, that a brief summary of what I had 
been able to make out respecting the action of some diuretic agents, 
might appear in these pages without censure. 

I now send forth this ^ition with deep feelings of gratitude for 
the kindness with which the three previous impressions have been 
received. 



48 BOSSELL SqPJLREf 

Febraarff 1853. 
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PREFACE 



^ .THIRD EDITION. 



Another edition of this work having been called for (the last 
having been out of print for nearly a year), I have endeavored to 
amend and improve it as far as my more extended experience has 
permitted. Anxious not to increase its bulk, I have re-written rather 
than added ; and in offering this edition to the notice of my profes- 
sional brethren, it is my urgent desire that it may be found more 
worthy of the fevor and patronage they have so generously accorded 
to the two previous impressions. 

During the past year, science in general, and this branch of medi- 
cine in particular, has experienced an irreparable loss in the death 
of that sound philosopher, accomplished physician, and amiable man. 
Dr. Prout. To his labors we are indebted for the existence of uri- 
nary pathology as a science, and we owe to him very many of the 
vast results which have of late years made organic chemistry so rich 
a field of observation. For it may well be doubted whether the 
renown of a Liebig, as well as of other illustrious physiological che- 
mists, could have ever attained its present deserved eminence, had 
not the fallow ground of organic analysis been broken up by the 
patient industry and untiring energy of our late distinguished coun- 
tryman. Only those who commenced their studies in organic che- 
mistry previous to the last fifteen years, can have any idea of how 



XX PBEFACE TO THE THIRD EDITION. 

much we owe to Dr. Prout, and they can never appreciate the enor- 
mous amount of difSculties he had to contend with. 

Commencing his task at a time when the atomic theory was hardly 
generally admitted, when the laws of chemical combinations were 
very imperfectly known, he had not only to carry investigations, 
over which the beacon-light of previous laborers was so dim as 
merely to show how little was known, but he had to invent and con- 
trive his very means of research. Yet his zeal was so tempered 
with prudence and an ardent love of truth, that the accuracy of 
nearly all the results of ultimate analysis made by him more than 
thirty years ago, remain unimpeached by the recent observations of 
the most celebrated chemists, aided by all the refinements of our 
present means of investigation. ^ 

Dr. Front's name will descend to posterity as that of one who has 
not lived in vain, — of one who has left us a noble example of scien- 
tific zeal curbed by caution, of patient labor guided by a logical 
mind, and of extensive acquirements rendered more attractive by the 
modesty of their possessor. 

48 Russell Square, 

March, 1851. 
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URINARY DEPOSITS, 



DIAGNOSIS, PATHOLOGY, &c. 



CHAPTER I. 

PRELIMINART DETAILS CONNECTED WITH THE CHEMISTBT OF 

THE URINE. 

Demonstration of the chief Constituents of the Urine, 1-13 — Mucos, 3 — Uric Acid, 
4 — ^Urea, 6 — Creatine, Creatinine, 6 — Coloring Matter, 7 — Hippnric Acid, 8^ 
Sulphuric Acid, 9 — Chlorine, 10 — Phosphate of Magnesia, 11 — ^Lime, 12 — 
Crystalline Salts, 13 — Quantitative general Analysis, 13-15 — Apparatus required, 
16 — Estimation of Solids, 17— of Urea, 18— of Uric Acid, 19— of Inorganic 
Salts, 20 — Clinical Examination of Uriney 22 — Non-sedimeiftary Urine, 23 — 
Sedimentary Urine, 24 — General Rules for discriminating Deposits, 25 — Tabu- 
lar Analysis, 26 — Microscopes, 27 — Pellischer's Lenticular Microscope, 28. 

1. As it is probable that many practitioners into whose hands this 
volume may fall, have not had many opportunities of becoming fa- 
miliar with the chemistry of urine, nor more than acquainted by 
name with its chief constituents, I have thought the following intro- 
ductory remarks might not be unacceptable. It is indeed quite 
essential that every one, who purposes making himself acquainted 
with the important bearings of urinary pathology on the practice of 
his profession, should be at least acquainted with the characteristics 
of the most important constituents of the secretion. I would there- 
fore advise the student to carefully repeat the processes described in 
the following paragraphs (2-13) before proceeding further, with 
the assurance that his subsequent researches will be thereby much 
facilitated, and the whole subject rendered much more intelligible. 

3 
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A. Pemonitrati{m of the chief Conatitiitnti of the Urine. 

2, In suggesting the following directioiis for enabling tbe reader 
to become personally acquainted with the most iniportant ingredients 
of the healthy urine, I am anxious to be regarded as addressing those 
who are complete novices in chemical manipulations* Directions of 
this kind are of course quite useless to the adept. By the processes 
described in the following pages, any one can eatisfj himself of the 
existence of the most important elements of the urine with a very 
small expenditure of time and trouble, and with no greater amount 
of chemical knowledge than necessarily falls to the lot of every prac- 
titioner of medicine. 

The urine chosen for examination should be some passed into a 
glass vessel immediately on rising from bed. 

3, Examine the urine by holding it between the eye and the light; 
a delicate cloud of mucus (3S1) will be observed floating in it. On 
passing the urine through a paper filter, the mucus will he left upon 
it in a thin vamish-like layer- 

4, Gently warm abont an ounce of the nrine> concentrating it, 
unless it be already of moderately high specific gravity^ to half its 
bulk ; pour it into a conical wine-glass, in which a few drops of hy- 
drochloric acid have been previously placed, and set it aside. In & 
few hours a thin crystalline pellicle, varying in hue from a reddish 
brown, to almost perfect black, will be observed on the surface; this, 
on agitation, breaks up and falls in minute crystals to the bottom of 
the vessel. A drop of the fluid containing these crystals should be 



Fig.l. 



Fig, 2. 





placed on a slip of glass and examined by the microscope. The 
fascicular and laminar crystals of uric acid will be readily recognized 
(Fig. 1). The crystals thus obtained, being impure, must be washed 
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with water, dissolved in a few drops of hot potash, filtered, cooled, 
and treated with hydrochloric acid to excess, and the crystalline de- 
posit then examined. 

5. Place about a teaspoonful of urine in a watch-glass, and evapo- 
rate it to about one-third its bulk by the heat of a lamp. When 
cold, add an equal bulk of colorless nitric acid ; in a few seconds 
crystals of nitrate of urea will fill the vessel. If they be collected 
on blotting-paper and dried by pressure, they will present a fine 
satin-like lustre, resembling, under a lens, laminae of mother-of-pearl 
(Fig. 2). Even this little trouble may be saved by placing a drop of 
urine on a plate of glass, and adding to it an equal quantity of 
nitric acid. In a space of time, varying from a few minutes to half 
an hour, a solid white mass of satin-like lustre will be left, chiefly 
composed of nitrate of urea. 

6. Evaporate an ounce of urine to a syrupy consistence, and allow 
it to cool. Carefully decant, after a few hours' repose, the dense 
supernatant fluid from the deposited salts. Warm it in a watch- 
glass, and dissolve in it a piece of fused chloride of zinc, the size of 
a small pea, and set the whole aside for twenty-four hours. On then 
examining it, a deposition of minute granular crystals will be ob- 
served. They consist of a triple compound of zinc and chlorine, 
with creatine and creatinine. Under the microscope their appear- 
ance is quite charaqteristic (Fig. 3), consisting of radiating crystals 
like minute zeolites, and exhibiting beautiful colored rings by polar- 
ized light. Their crystalline form becomes more obvious by dissolving 
them in a drop of water on a slip of glass over a spirit-lamp, and 

Fig. 3. Fig. 4. 





allowing the solution to evaporate spontaneously. These crystals 
were formerly mistaken for those of lactate of zinc, from which they 
difier most completely. This salt crystallizes in rhombic prisms (Fig. 
4), and does not present the radiating structure. Liebig propoAes 
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th© following loethod of obtaining creatine from fresh urine; Treat 
the urine with lime-water and chloride of calcinnij to precipitate the 
phoBphates, filter the liquory and separate tbe crystalline inorganic 
salts by evaporation* Treat the decanted liquor with chloride of zinc, 
and allow it to stand for a few days; a mass of crystals will then be 
obtained^ consisting of creatine and the triple componnd alluded to 
aboye. Dissolve the crystals in boiling water, and treat them with 
hydrated oxide of lead, nntil there be an alkaline reaction. Remove 
the oxide of zinc and chloride of lead by filt ration j free the fluid 
from the lead and coloring matter by means of animal charcoal, and 
evaporate to dryness. Treat the residue, which consists of creatine 
and creatinine, with boiling alcohol, which takes up the creatinine 
and leaves the creatine. The crystalSj which are very distinct, are 
represented below from a specimen prepared by Dr. A. Clark, Being 
thick, they cannot be perfectly shown without altering the focus 
during the examination (Fig. 5}. 

The creatinine may be obtained from the alcoholic solution men- 
tioned above, and the crystals assume the following form ; they are 




taken from a plate in Dr. Hassall's paper in the twenty-third num- 
ber of the "British and Foreign Medico-Chirnrgical Review" 
(Fig. 6). 

7. Fill a test-tube one- third full of urine, boil it over a lamp, and 
add immediately onefourth its bulk of hydrochloric acid. The pro- 
duction of a fine pink or purple color will at once demonstrate the 
existence of the peculiar carbonized coloring maUer of the urine (100). 
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8. Hippuric acid exists in too small a quantity to allow of its de- 
tection in human urine. As it is, however, quite necessary to be ac- 
quainted with its appearance, a small quantity of the urine of a 
horse or cow should be obtained for its demonstration. For this pur- 
pose, fill a watch-glass with the urine of one of these animals, and 
evaporate it over a spirit-lamp to one-half or one-fourth of its 
bulk. When nearly cold add an excess of hydrochloric acid, taking 
care not to lose the mixture from the violence of the eflFervescence. 
Set the whole aside, and in a few hours, beautiful linear, and gene- 
rally branched crystals of hippuric acid will have formed, often so 
abundant as to render the whole nearly solid (203). Collect these 
crystals, wash them with a little cold water, dissolve them in boiling 
water, filter the solution, and set it again aside to crystallize ; when 
crystals of pure hippuric acid may be obtained. 

9. Add to some urine in a test-tube, a small quantity of dilute 
nitric acid. On then pouring in a solution of nitrate of baryta, a 
white precipitate of sulphate of baryta will fall, thus indicating the 
presence of sulphuric add. 

10. Having in the preceding experiment added nitrate of baryta 
until all the sulphuric acid has been precipitated in combination with 
the earthy base, pour the whole on a filter. On adding to the clear 
fluid which passes through, a solution of nitrate of silver, the*pro- 
duction of a dense white precipitate, insoluble in nitric acid, will 
demonstrate the presence of chlorine (114). 

11. Place a drop of the urine on a slip of Fig. 7. 
glass, touch it with a glass rod dipped in liquor 
ammonias, and after two or three minutes' 
repose cover it with a piece of thin glass. 
Place it under the microscope, and the beau- 
tiful and highly characteristic crystals of the I 
combinations with phosphoric acidj with mag- 
nesia^ and ammonia, in elegant stellse (Fig. 
7), will at once indicate the existence of the 
two former substances (106). 

12. Place a drop of urine, as in the last experiment, on a piece 
of glass, and add a drop of solution of oxalate of ammonia^- A 
cloud will immediately form from the precipitation of oxalate of limey 
and on examining this, after an hour's repose, under the microscope 
(using an object-glass of at least one-fourth inch focus), it will be 
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found to be composed of minute cohering crystals, each presenting a 
square outline (214-218). 

13. Place a few drops of urine carefully in the centre of a slip of 
glass, and evaporate them to dryness. When nearly dry, examine 

Fig. 8. 




them under the microscope, and little octohedra of chloride of sodium 
will be visible. ' The urine passed shortly after breakfast is usually 
the best for exhibiting the crystallization of the salts of the secretion. 

Fig. 9. 




as it contains less organic matter than that passed at other times of 
the day. A few drops of such urine examined after evaporation on 
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a glass plate exhibits very beautiful crosslets and daggers, variously 
modified, of chloride of sodium (Fig. 8) : mixed with these, dentritic 
and plumose crystals of phosphate of soda are frequently visible. 
Some of these have been described as consisting of hydrochlorate of 
ammonia; but as they can easily be obtained from a solution of the 
ashes of urine, they cannot possibly be composed of this salt. In 
Fig. 9 is a microscopic representation of the crystals left by the eva- 
poration of a drop of the watery solution of the ashes of urine. The 
crystals marked a are those of chloride of sodium ; the others consist 
of the tribasic alkaline phosphate of soda, formed by the process of 
incineration from the rhombic salt (107). I have never met with 
any satisfactory evidence of the presence of crystals of hydrochlo- 
rate of ammonia in the residue of the evaporation of urine ; although 
there can be no doubt of the frequent presence of small quantities of 
that salt in the urine.'*' 



* Dr. Marcet, in the twenty-second uamber of the " British and Foreign Medico- 
Chirurgical Review/^ has detailed the description of two new acids which he has 
detected in human urine. He states that af\er the extraction of urea by the addi- 
tion of ether to the alcoholic solution of dried urine, the strongly acid mother-liquor 
is evaporated at a low temperature, baryta water being previously added, to avoid 
the decomposition of the organic substance contained in the solution. The acids 
are then set free by the addition <>f sulphuric acid in excess to the remaining aqueous 
solution, which is shaken in a flask with alcohol and ether, and allowed to stand ; the 
ether soon rises to the surface, possessing an acid reaction, though not from the pre- 
sence of the sulphuric acid, as it remains, with the small quantity of urea lefl behind 
by the first operation, dissolved in an inferior layer of water. The supernatant ethe- 
real solution is decanted, and repeatedly washed with water and alcohol, ether being 
occasionally added to supply the deficiency caused by evaporation during the above- 
mentioned process. An acid solution 



in ether is finally obtained quite free 
firom urea and sulphuric acid, and re- 
markable for its beautiful pink color 
when observed under transmitted light. 
Decant the solution for the last time 
through a filtering funnel, and allow the 
inferior layer of water to run out-, and 
then evaporate the acid ether at the tem- 
perature of the atmosphere. Twelve 
hours afterwards the remaining liquid 
is found covered with prismatic color- 
less needles, which can be collected and 
dried upon filtering paper, and the sides 
of the vessel are covered by an amor- 
phous pink deposit. 



Fig. 10. 




PESLlHtKABT BEMABES, 

14. In this manner the existence of the following constituents is 
demonstrated in urine: 

TJreft, • I i Bj experiment, • < , . 5 

Uric Add, ,,...*,,.. 4 

Creftlme and Creatinin^i ..,..«« 6 

Coloring Matter rich in Carbon, ..... 7 

Hippuric Acid, . . .| 8 

Mucusi . « . 4 • . • * • i 3 

Chlorine, , < • . . . - . . * 10 

Sulphuric Acid . 9 

Phosphoric Acidp , . < . . . . . ll| 13 

Lime, .,,*..,.*• 12 
Magncaiai , * . . * . * . .11 

Chloride of Sodium 10, 13 

Phosphate of Soda, 13 



B. General Anahf$k of Urine containing no abnormal Ingredients. 

15* An accurate analysis of the urine constitutes one of the most 
difficnlt problems in chemistry, and can only be undert^iken, with any 
approach to accuracy in the results, by the experienced chemist, A 
minute investigation of this kind is too frequently impracticable, 



First acid. , The crystalline subttatice, when examined under the microscope, 
appears to ii55ufue the form of oblique rhombohedrai or of prisms derived from that 
tjpey aggregating occasiotially in stellate groupa, but gTsnerallj branching off from 
a main crjatal or long priam, ■ The cryglak tranamit readily polarised light, are 
solnble tti ether, alcohol, and boiling water j ibe solution haa an acid reaction, and 
again deposits crystals in concentration. Wben heated upon a plating spatula, the 
crystals fuse, emitting a peculiar smell, di Querent from that of hippuric acid, aod 
after cbnrring without taking Gre, finally disappear without residue. This sub- 
stance, therefore, is not hippuric acid, to which, however, in many respects, it bettM 
great analogy, 

Steond acid. The pink deposit, which occuria on the sides of the vessel during 
the evaporation of the raother-lit^QOr, hna a very strong acid reaction; after standing 
for a week it is found, to contain colorless concentric groups of radiating crystals; 
but the Tery small quant iij obtained did not admit of tlieir minute examination. 
Eobio considers the pink amorphoos sediment as urtosacinef or the coloring 
principles of orine obtained by Dr. Harley* This pink substance is soluble in ether 
and alcohol, but not in water. Its smeU is peculiarly aromatic, increaj^ing when 
exposed to beat on a platina spatula; it chars, emitting an odor of burnt oil, aad 
leaves no appreciable fixed residue. We hare not observed whether iron is p re- 
tent.*" 
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from its involving an expenditure of time and attention wholly out of 
the reach of those who are actively engaged in practice. It is, how- 
ever, fortunate that almost all the restlly useful information capable 
of being yielded by a knowledge of the composition of the urine, can 
be attained by a mode of analysis easy in performance, requiring 
merely common care for its success, and no considerable amount of 
chemical tact, skill, or sacrifice of time. This is effected by limiting 
the examination to the isolation of those ingredients which are of the 
most recognized pathological importance, rejecting those which exist 
in small quantities, and which, so far as we yet know, present no prac- 
tical indications. By availing himself of processes of this kind, 
every practitioner could readily contribute most important additions 
to the present meagre state of chemical pathology with an almost 
nominal amount of trouble and chemical skill. 

16. Presuming that the practitioner possesses no chemical appa- 
ratus, it will be very necessary for him to procure the following, 
which will require the outlay only of a few shillings : 

Griffin's earthenware lamp-furnace.* 
A glass funnel and good filtering paper of firm texture. 
A Berlin porcelain crucible holding about an ounce. 

A couple of Berlin evaporating dishes fitting the opening of the water-bath of the 
fiirnace. 
A conical precipitating glass, or plain wine-glass. 
A few watch-glasses and test-tubes . 
A small gravimeter (urinometer) for taking specific gravities. 

The balance required need not be an expensive one. One turning 
readily with a quarter of a grain, when loaded with an ounce, will be 
sufficiently delicate. 

17. Place the urine in a cylindrical glass, and immerse the gravi- 
meter ; the specific gravity thus discovered, will, by a reference to 
the tables (55) (59), show the weight of a fluid ounce in grains, and 
the proportion of solid matter in that quantity, as well as in 1000 
parts. Where great accuracy is desired, it will be proper to check 
this information by evaporating a fluid ounce of the urine to as near 
dryness as possible by means of a water-bath (18), and weighing the 

* Messrs. Griffin, of IVJ Bunhill Row, have arranged the necessary apparatus 
and reagents required in these researches in a very convenient and economic 
manner. 
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Fig. U. 




ago 



residue. This process, simple as it appears, is really one of extreme 
difficulty, and so obstinately are the last portions of water retained, 
that it can scarcely be satisfactorily effected without the aid of an 
air-pump, so as to complete the operation of drying the residual masa 
in vacuo, over sulphuric acid or quick lime, 

18* Pour a carefully measiirod fluid ounce of the urine into a por* 
celain capsule (a), fitting into the opening of an earthen- 
ware water-batli (b) about half full of hot water. Place 
this apparatus on the top of the earthen cylinder (c) of 
Griffin's lamp furnace* A lighted spirit or oil-lamp 
being introduced into the latter^ the water in the bath 
will soon boil, and its vapor condensing on the bottom 
of the capsule {«), will cause its contents to evaporate 
withont risk of loss by the production of violent ebulli- 
tion or burning. When the urine has evaporated to about a fluid 
drachm, lift the capsule from the bath, and allow it to cooL While 
coolings it will become opaque from the deposition of saline matters, 
especially of phosphates and urates. When cold, fill the water-bath 
with water, containing some pieces of ice, or, if the ice is not at hand, 
a mixture of three drachms of fi^ncly powdered nitrate of potass, and 
aa much hydrochl orate of ammonia stirred into the water as a substi- 
tute for the ice. Care must be taken that enough water is present 
to reach the bottom of the capsule containing the inspissated urine, 
when fitted to the aperture of the bath< Having then replaced the 
capsule, carefully add half a fluid drachm of cold colorless nitric acid, 
stirring the mixture with a glass rod ; only a slight efiervescence will 
occur, if the apparatus be kept sufficiently cool, and the whole will 
become nearly solid^ from the formation of crystalline scales of ni- 
trate of urea. Place the crystalline mass on a properly folded filter 
of strong bibidous paper, supported on a glass funnel, and gently 
drop on it a very small quantity of ice-cold water in a very slender 
stream. W^hen nearly drained, carefully raise the filter from the 
funnel, and^ gently opening it, place it on the smooth surface of a 
porous brick. In a few hours the nitrate of urea will be found nearly 
dry in a slightly cohering mass^ capable of being easily detached from 
the paper. It should be carefully removed into a capacious watch- 
glass, and after being kept for an hour in a warm place, it should, 
before becoming quite cold, be carefully weighed, 100 grains of the 
impure nitrate thus produced indicate very nearly 48 grains of urea.* 



* Concentrate about & coo pie of onnees gf filtered urine to » ajropj conaistetjcej 
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Liebig has saggested a very ingenious method for determining vo- 
lumetrically the amount of urea in the urine, which has close con- 
nection with a chemical fact, recently observed by himself — that if 
chloride of mercury (corrosive sublimate), in solution, and bicarbonate 
of potash in excess, be added to a solution of urea, we obtain a com- 
pound of urea and mercury (^+4HgO), which is perfectly insoluble 
in water. This method has further this advantage, that we simulta- 
neously determine the amount of chlorine in the urine. The follow- 
ing are the main steps in the process : In order to remove the phos- 
phates and sulphates of the urine, a definite quantity of the fluid is 
mixed with half^ts volume of a fluid containing one volume of a satu- 
rated solution of nitrate of baryta to two volumes of a saturated solu- 
tion of caustic baryta. We take about 15 cc. of the filtered alkaline 
fluid (which consequently contains for every three volumes two volumes 
of urine), and then, without neutralizing it, we add from a burette a 
solution of nitrate of protoxide of mercury of known strength, as long 
as any precipitate is formed. The mixture must be well stirred during 
the process. The precipitate is the above-mentioned compound of urea 
and protoxide of mercury (^+4HgO). When a few drops of the turbid 
fluid are poured into a watch-glass, and one drop of a solution of car- 
bonate of soda is added, the mixture soon becomes yellow, when treated 



and then add finely powdered oxalic acid in considerable excess, or until the last 
added portions remain undissolved. On cooling, the whole will become nearly solid 
from the precipitation of oxalate of urea. Collect the semi-solid mass and submit 
it to considerable pressure between several folds of coarse filtering paper, when a 
hard dry residue will be left. Transfer this dried cake, with the least possible 
amount of breaking, into a test-tube, and add rather more than an equal bulk of 
cold distilled water, agitate gently, and after some little time pour away the liquid, 
boil the residue in water, and filter the hot solution. Boil the filtrate with a little 
animal charcoal, and then add gradually some finely powdered chalk as long as any 
effervescence is produced ; filter and evaporate the clear liquid in a water-bath. This 
liquid is an aqueous solution of urea, which, when eyaporated to a small bulk, will 
deposit crystals. The crystallization may be effected on a glass slide, and the result 
examined microscopically. Urea appears sometimes in the form of white silky 
needles, sometimes in the form of flattened four-sided prisms, containing numerous 
cavities."* 

Dr. Davy has recommended the following simple and accurate method of deter- 
mining the amount of urea. Pour a measured quantity of urine into a graduated 
tube partly filled with mercury, add an excess of the hypochlorite of soda, and in- 
vert the tube. In a few seconds decomposition of the urea commences, the carbo- 
nic acid is absorbed by the hypochlorite, and the nitrogen collects in the upper part 
of the tube, from which can easily be calculated the amount of urea."^ 
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with an excess of the solutian of mercury, but it remains white when 
the solution of mercury is insufficient to precipitate all the urea. Very 
different njethods may, of course, be employed for the preparation of 
the test-fluid (of nitrate of protoxide of mercury) ; Liehig has, how- 
ever, proposed a very simple method for this purpose, which depends 
upon the fact that nitrate of the protoxide is decomposed by phos- 
phate of soda, hut that chloride of mercury {corrosive sublimate) is 
not thus affected* If» however, a solution of common salt, of known 
concentration, be added to a mixture of these salts, before the pre- 
cipitate of the phosphate of mercury has become crystalline, the 
quantity of the oxide of mercury may be very easily calculated from 
the volume of chloride of sodium necessary for its re-solution ; for one 
equivalent of chloride of sodium necessarily corresponds to one equi- 
valent of the phosphate of mercury- We may, however, at once obtain 
a solution of chloride of sodium, suited for the purpose of these expe- 
rimentSj when we consider that a solution which is saturated between 
the temperatures of 0° and 100^ C, constantly contains 27 g of salt* 

** The method of determining the amount of chhrine in the urine is 
based upon the fact that, on the one hand, urea may be precipitated 
by the nitrate or protoxide, but not by the chloride of mercury ; andj 
on the other hand, that the nitrate becomes converted into the chlo- 
ride of mercury, when brought into contact with chloride of sodium. 
In order, therefore, to find the amount of chlorine in the urine, a 
definite volume of it should be decomposed with the solution of baryta; 
the urine which is filtered from the precipitate should then be treated 
with nitric acid until it is completely neutrahzed, and the solution of 
the nitrate of mercury poured upon it until the precipitate no longer 
dissolves, on being stirred, that is to say, as long as the chloride of 
mercury is formed* The quantity of the chloride of mercury, or of 
the chlorine contained in the urine, may be calculated from the volume 
of the solution of mercury which has been used- 

'* Liebig found that this method of determining the urea was equally 
efficacious with putrefied urine, provided decomposition has not pro- 
ceeded too far. Dr. Lirapricht has found that allantoine is also pre- 
cipitated by nitrate of protoxide of mercury, but allantoine has never 
yet been discovered in normal or morbid lummi urine, Frerichs and 
Stadder have found it in the urine of dogs, when respiration was 
impeded/'* 

* Lphmann, " Phjaiological Ctrewilslrj," quoted in the Report on Cliemiatrj by 
Dr. Day, in the " Medico-Chirurgical Review," No* xxx, p. 541, 
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19. A fluid ounce of the urine should be gently warmed and poured 
into a conical glass, in which about 30 drops of hydrochloric 
acid has been previously placed. The mixture being stirred with a 
glass rod, and covered with a piece of paper to exclude the dust, 
must then be set aside for 12 hours. The uric acid will be found 
partly floating in a pellicle on the surface, and partly precipitated 
on the sides of the glass in dark-colored grains. The whole is to 
be well stirred with a glass rod, so as to excite a vortiginous motion 
in the fluid, aided by which all the uric acid will in a few moments 
fall to the bottom of the glass. The supernatant fluid should be de- 
canted and replaced by distilled water. After repeating this process 
three or four times, the precipitated acid may Se washed with a few 
drops of water into a watch-glass, dried, and weighed. We thus learn 
the amount of uric acid existing in a fluid ounce of urine. Uric acid 
cannot be obtained in any quantity from healthy human urine. The 
best method of preparing it is that given by Bensch : " The excre- 
ments of serpents or birds, or calculi of uric acid, are boiled in a solu- 
tion of one part of hydrate of potash in 20 parts of water till ammo* 
niacal fumes cease to-be evolved. A current of carbonic acid is now 
passed through the solution till the fluid almost ceases to have any 
alkaline reaction. The precipitated urate of potash is washed with 
cold water till it begins to dissolve ; on now dissolving this potash salt 
in a solution of potash, warming it, and pouring it into an excess 
of warmed hydrochloric acid, we obtain a precipitate of pure uric 
acid."'« 

20. Evaporate an ounce of urine in a capsule (a) Fig. 12. 
over a spirit-lamp (b) without the interposition of the 
vapor-bath, and when reduced to about a teaspoon- 
fnl, pour it into a porcelain crucible ((2), washing the 
capsule in which the evaporation is performed with 
a few drops of water, which are to be added to the 
contents of the crucible. By aid of the spirit-lamp, 
heat is to be applied until the contents of the crucible 
are drying and beginning to char. It should then be 

carefully placed in a little space made for it in the centre of a clear, 
smokeless, and flameless fire. Allow the crucible to remain at a 
bright red heat for ten minutes, then carefully lift off" the lid, taking 
care that no dust fall into the vessel, and in three or four minutes re- 
move the crucible itself. It should be allowed to cool on a brick or 
on sand, to avoid its fracturing by too sudden change of temperature. 
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When cold a nearly white fused mass will be found, consisting of the 
combinatioTis of sulphuric a^id, phosphoric acid, and chlorine, with 
lime, magnesia, and soda or potash, or their metallic bases. The 
weight of these salts can then be detenniued. If it be desired to 
calculate the proportion of earthy and alkaline salts, it can be easily 
effected by reducing the fused ma^s to powder, and digesting it in 
water, by which the chloride of sodium and tribasic phosphate of* 
soda, with any alkaliue sulphate, will be dissolved, and the phosphates 
of magnesia and lime will be left. The weight of the latter, when 
quite dry, subtracted from the weight of the fused mass, will of 
course give the proportion of alkaline salts present i 
By the above process we have learned — 
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21* By deducting the aggregate weight of the urea, uric acid, and 
salts, from that of the total quantity of solids, the weight of the mix- 
ture of what has been denominated extractive matters may be learned* 
This so-called extractive matter contains the peculiar coloring matter 
(of which, indeed^, it is probably principally composed), bippuric 
acid, the nitrogenized substance of Pettenkofer (93) or creatinine, 
with lactic acid* (if really existing in urine), and perhaps corabina- 
tions of ammonia. 

On multiplying the quantities thus obtained by the ntimber of 
ounces of urine secreted in 24 hours, the proportion of the different 
matters separated in that time by the kidneys will of course be learned. 

I venture to hope that the process for analysis thus detailed is suf- 
ficiently simple and easy of execution to induce practitioners to make 
themselves conversant with it. How much valuable information 
would be collected in a few years if every member of the profes- 
sion would thus examine, every second or third day, the urine of but 
one patient during the entire course of any well-marked ailment, as 
fever, the exanthema, rheumatism, &c* 

C, On the Clinical Examination of the Urine, 
22. The following observations may be of service to the practi* 

* Lebmann, with B«rzeliua| during hm later jeftra^ cntertaiiiB no doubt of tlie 
preaeoce of lacdc acid in human urine. Bou&Bingault has det^icted lactic acid in 
the urlae of pigs fed witb potatou«j as weU oa thai of cows aud horiea. 
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tioner, both as a guide to his proceedings in the superficial examina- 
tion of the urine, the most important part of which can be readily 
performed in a few moments in the sick-room ; and as a reference to 
the contents of this volume, which will direct him to the completion 
of his investigations while at leisure. Premising that the urine pre- 
sented for inspection is either an average specimen of that passed in 
the preceding twenty-four hours (49), or at least that res'ilting from 
the first act of emission after a night's rest (51), unless the urine se- 
creted at other times of the day be specially required. 



A. Urine without any visible Depoiitj or decanted from the 
Sediment, 

23. A piece of litmus paper should be immersed in the urine, 
which, if acid, will change the blue color of the paper to red. 
Should no change occur, a piece of reddened litmus paper must be 
dipped in, and if the secretion be alkaline, its blue color will be re- 
stored ; but if its tint remains unaltered, the urine is neutral. 

Some of the urine should then be heated in a polished metallic 
spoon over a candle, or, what is preferable, in a test-tube over a spirit- 
lamp (317), and if a white deposit occurs, albumen,* or an excess of 
the earthy phosphates is present ; the former, if a drop of nitric acid 
does not re-dissolve the deposit, the latter if it does. 

If the urine be very highly colored, and not rendered opaque by 
boiling, the coloring matters of bile, or purpurine, are present. To 
determine which, pour a thin layer of urine on the back of a white 
plate, and allow a few drops of nitric acid to fall in the centre : an 
immediate and rapidly ending play of colors, from bluish-green to 
red, will be observed if bile (61), but no such change will be observed 
if purpurine (101, 182) alone exists. Should the highly colored 
urine alter in color or transparency by heat, the presence of blood 
must be suspected (321). 

If the addition of nitric acid to deep red urine, unafiected by heat, 
produces a brown deposit, an excess of uric acid exists. If a speci- 
men of urine be pale, immerse the gravimeter, and if the specific 

* If the Qfiae be alkaline, heat will not always precipitate the albumen ; it is re- 
quisite, therefbre, before applying the heat, to render the urine slightly acid by 
means of acetic acid. The test-tnbe must be qaite clean, as the presence of a mi- 
nute quantity of nitric acid will interfere with the success of the experiment 
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gravity be below 1*012, there is a considerable excess of water, but if 

above 1*025^ the presence of sugar, or a superabimdauee of urea, is 
indicated. To determine the existence of either of these conditions, 
place a few drops of the urine in a watch-glass, add an equal quan- 
tity of nitric acid^ and allow the glais to float on some cold water ; 
crystals of nitrate of urea will appear in two or three minutes, if ' 
the latter exists in excess (72). Should this change not occur, the 
urine must be examined specially for sugar, which, it must be re- 
memberedj may exist in small quantities, without raising the specific 
gravity of the fluid* For this purpose boil a small portion with an 
equal bulk of liquor potassae in a test-tube, and the development of 
a brown color will at once afford evidence of the almost certain exis- 
tence of sugar (351). An excees of coloring matter, rich in carbon, 
should always be sought after, on account of its pathological impor- 
tance. This is readily done by boiling some urine in a tube, and, , 
whilst hot, adding a few drops of hydrochloric acid. If an average 
proportion of the pigment exist, a faint red or lilac color will be 
produced ; but if an excess is present, it will be indicated by the dark 
red or even purple tint assumed by the mixture (101). 

Should the urine be alkaline, add a drop of nitric acid; if a white' 
deposit occurs, albumen is present (317); if brisk effervescence fol- 
lows the addition of the acid, the urea has been converted into car- 
bonate of ammonia (77). 



B. Examination of the Sediment deposited. 



24. If the deposit be flocculent^ easily diffused on agitation, and 
scanty, not disappearing on the addition of nitric acid, it is chiefly 
made up of healthy mucus (331), epithelial debris (341) or occasion- 
ally, in women, of secretions from the vagina, leucorrhoeal discharge 
(328), &c. 

If the deposit be ropy and apparently viscid, add a drop of nitrie 
acid ; if it wholly or partly dissolve, it is composed of phosphates 
(259), if but slightly affected, of mucus (831). If the deposit fall 
like a creamy layer to the bottom of the vessel, the supernatant 
urine being eoagulable by heat, it consists of pus {328). 

Urine sometimes appears opaque, from the presence of a light 
flocculent matter diffused through it, neither presenting the tenacity 
of mucus, nor the dense opacity of pus. Although scarcely suffi- 
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cient in quantity to interfere with the perfect fluidity of the urine, if 
a little be placed in a test-tube, and agitated with an equal bulk of 
liquor potassse, the fuixture will often become a stiff transparent jelly. 
This peculiar appearance is demonstrative of the presence of the exu- 
dation, or large organic globules (388), formed under the influence 
of irritation, providing the urine does not coagulate by heat, for 
should it do so, the existence of minute quantities of pus may be 
suspected. 

If the deposit be white, it may consist of urate of ammonia,'*' 
phosphates, or cystine ; the first disappears on heating the urine 
(130), the second on the addition of a drop of diluted nitric acid (256), 
whilst the third dissolves in ammonia (188), and the urine generally 
evolves an aromatic odor like the sweet-brier, less frequently being 
fetid. 

If the deposit be colored, it may consist of red particles of blood, 
uric acid, or urate of ammoniaf stained with purpurine. If the first, 
the urine becomes opaque by heat (317) ; if the second, the deposit 
is in visible crystals (124) ; if the third, the deposit is amorphous, 
and dissolves on heating the fluid (130). 

Oxalate, and more rarely oxalurate (?) of lime are often present 
diffused through urine, without forming a visible deposit ; if this be 
suspected, a drop of the urine examined microscopically will detect 
the characteristic crystals (214). 

If the urine be opaque like milk, allowing by repose a cream-like 
layer to form on the surface, an emulsion of fat with albumen is pro- 
bably present. Agitate some of the urine with half its bulk of ether 
in a test-tube, and after resting for a few minutes, a yellow ethereal 
solution of fat will float on the surface of the urine, — a tremulous 
coagulum of albumen generally forming beneath it (370). 

25. Much of the little time required for the investigation thus 
sketched out, may be saved by remembering the following facts : 

If the deposit be white^ and the urine acid^ it in the great majority 
of eases consists of urates ; hut should it not disappear by heaty it is 
phosphatic. 

If a deposit be of any color inclining to yeUoWj drab, pinky or 

* Lebmann and Heints, and Dr. Lethebj, whose experiments I have quoted in 
a later page, have determined that this deposit consists of urates of soda, potash, 
lime, magnesia, and a small quantity of ammonia. 

t See preceding note. 

4 
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r^dj I* is almost sure to he urates^ unUss visibly crystalline^ in wimh 
CQM it consists of uric acid. 

26. The following tables briefly point out the readiest mode for 
the examination of crystallioe deposits, both bj chemical tests and 
by microscopic examination. The latter mode is of course prefera- 
ble to all others, both for the accuracy and extent of the information 
it affords, as well as for economy of time — 



A. Table for discovering the Nature of Urinary Deposits 6y 
chemical Reoffcnts* 

If ihe deposit be while and soluble bj heatj It eonsista of orates,* 
** " and insoluble by beat, 

but soluble iu am- 



naoitiAj . 
" atid iusoluble bj lieat 
and ammonia, but 
soluble Id acetic 
acldf 
" and insolable by Heat, 
ammonia, and ace- 
tic acid, 
he colored and visibly crystal* 
line,t 
" and amorpbons, 
bnt pale aod rear 
dily aoluble by 
heat, 
be deeply colored^ amorplio«a 
andfilowly aolublu by heat, 



cyatine. 



earthy phospbi 



oxalate or oxalurate of 

lime. 
unc acid. 



urates. 

urates staiaed by piirptt< 
ripe. 



B. Table far the Microscopic Examination of Urinary Deposits. 



If the deposit be amorphous, a»d disappear 
on the addition of lii^uor 
potaftaiBi 
" amorpboua^ and perma- 

nent aAer the addition 
of liquor pot&ssiE, ^ * 



It coniists of urates. 



phosphate of lime* 



* The baaes of uHc acid are never aiogle, but generally cansist of soda, potash, 
magnesia, Ume, and ammonia. 

t Striated earthy flattened corpus clea, probably from the prostatep are oeoa- 
siomally founds and though ogl really cijstalline may at first be supposed to be to. 
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If the dep06it<be visiblj crystalline^ and the 
crystals octohedral,* 

** Yisiblj crystalline, and the 

crystals hexagonal ta- 
bles soluble in ammonia, 

" visibly crystalline, and the 

crystals prismatic or 
simply penniform, not 
soluble in ammonia, bat 
soluble in acetic acid, • 

^ visibly crystalline, and the 

crystals radiated or foli- 
aceons, not soluble in 
ammonia, but soluble in 
acetic acid, with effer- 
yescence, 

^ visibly crystalline, and the 

crystals radiated or foli- 
aceous, not soluble in 
ammonia, but soluble in 
acetic acid, without ef- 
fervescence, . 

** visibly crystalline, and the 

crystals be dumb bells, 

, not soluble in ammonia, 

but soluble in acetic 

acid, with effervescence, 

<< visibly crystalline, and the 

' crystals be dumb bells, 

soluble by heat, but not 

in ammonia nor acetic 

acid, .... 

*' visibly crystalline, and the 

crystals be dumb bells, 
insoluble by heat, am- 
monia, and acetic acid, 

" visibly crystalline, and the 

crystals be dumb bells, 
with fringed edges, in- 
soluble in alcohol and 
acetic acid, but soluble 
in liquor potassse, 

** visibly crystalline, and the 

crystals lozenge-shaped, 
or compound, insoluble 



It consists of oxalate of lime. 



cystine. 



neutral triple phosphate. 



carbonate of lime. 



bibasic triple phosphate. 



carbonate of lime. 



urate of soda. 



oxalurate of lime. 



uric acid. 



* Arsenious acid, chloride of sodium, and protoxide of antimony, assume the 
octohedral form; but are too rarely present to demand further notice. 
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in acetic add and &m- 

ttionia, . . * It conaidts of uric acid. 

If the deposit be visibly crjstalline, and the 
erjetalfi spherical, with 
or without spiculcSf solu- 
ble by heat, . , " nmte of soda. 

The sediment may be organized^ and eonaist of mncnsT pus, epithelial cells from the 
genito-orinary passages, semen^ blood, casts of uriniferons tubes, various patholo- 
gical celli| and the debris of disintegrated tissue. 

If the deposit be stringy, coag'Qlahle by acetic acid, and consist of a tenacious 
matrix with cells, some of which are small and round, otherM large and flat, ^ith 
oval nuclei I it li mucus* 

If the deposit couaiat of spberical globules, not imbedded in a matrixT aboat 
l^^gth of an inch in diameter, studded witb molecules and granules, and containing 
a double or triple nucleaa on the addition of acetic acid, it is pus. 

Epithelial cells, semen, blcKKl, oriniferous casts, pathological cells, the dfibria of 
disintegrated tissue, and confervoid bodies, may be detected by their several micro- 
scopic appearances, wbich will be afterwards noticed. Indigo and deep coloring 
principles are sufficiently evident, but will receive more especial notice. 



27, The microscope required for researches into the nature of uri- 
nary deposits may be one of very simple constructionj so as not to 
involve unnece&sary expense. Whatever, however^ roay be its other 
optical arrangements^ it must always bo provided with a good half- 
inch j or still better, quarter-inch achromatic object-glass, A very 
economical instrument of the kind is made at Paris by George Oher* 
haliser under the name of *' Microscope pour Tbospice/* which he 
sells for sixty francs* In this country these instrtiraents are more 
expensive, but their mechanical arrangements are much superior. 
Mr. Boss (Featherstone Buildings)^ Mr* Powell (Seymour Place), and 
Messrs. Smith and Beck (Coleman Street), three of our most cele- 
brated miscroacope-makerSj sell a very efficient and excellent instru- 
ment with one object-glass for about seven pounds* Mr. Dancer^ of 
Manchester, also manufactures a very complete and excellent instru- 
ment for about ten pounds. I think one of the most economical 
microscopes I have seen, was made by a German artist lately settled 
in London (Pellischer, New Bond Street), at the cost of seven guineas, 
a very portable instrument, furnished with two dial-gl asses of a quarter- 
inch and an inch focal distance respectively. Mr, Ackland sells a 
good instrument for five guineas, 

28. It baa often been a matter of regret that & very portable 
ouoroscope has not hitherto been contrived, sufficiently small to be 
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easily carried in the pocket, and sufficiently economical to be within 
the reach of all. Very recently Mr. Pellischer has constructed one, 
which he terms the " lenticular microscope," which seems to me to 
fulfil this condition entirely, and I cannot too strongly recommend it 
to the notice of the profession. In the construction of this beautiful 
little instrument, he has made use of the excellent and well-known 
Goddington lens, which consists of a very thick double convex lens 
excavated at the sides into a kind of dumb-bell shape, by which the 
extreme lateral rays are cut off, and a very perfect image obtained. 

Fig. 13. 




It consists of a rectangular piece of brass (ABC D), excavated 
at one end, furnished with raised sides. To the inner surface of the 
side C D, a steel spring (E) is fixed for the purpose of keeping the 
piece of glass on which the object is placed quite steady. At the 
under surface at F a brass arm is fixed bearing a small concave 
mirror (G). A perforated diaphragm (H) is fixed to a pin beneath 
an aperture in the plate, so that by moving it, the pencil of rays 
reflected from the mirror may be lessened, and a clearer definition 
obtained. D K is a strong arm of brass, capable of being moved 
horizontally over the aperture in the plate, whilst a fine screw move- 
ment at D enables it to be raised. vertically. The lenses, having 
respectively a focal length of about i, ^'o, and ^V^l^ o^ ^^ ^^^^ eac'h, 
are placed in a split cylinder (K) at the end of the arm (D K). When 
not in use the arm to which the mirror is attached is folded up flat 
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against the under surface of the plate, and thus the whole appa- 
ratus can be carried in the waistcoat-pocket. To use this instrument, 
a drop of urine containing a deposit is placed on a slip of glass, and 
covered with a piece of mica or thin glass. It is then placed on the 
plate (ABC D), on which the spring firmly retains it. One of the 
lenses being then placed in the cylinder (K), the object is brought 
into focus by means of the screw (D), illumination being effected 
by holding up the instrument to the light of the clouds or a candle, 
or still better by reflecting a ray of light through the object by means 
of the mirror. If the object is very translucent, especially when 
epithelial cells are searched for, the amount of transmitted light 
should be diminished by means of the diaphragm. Should the de- 
posit consist of large coarse crystals, it is better placed in a little 
cavity ground in a plate of glass (which accompanies the instrument), 
as they will thus escape injury when covered with the piece of thin 
glass for examination. 



CHAPTER 11. 

PHYSIOLOGICAL ORIGIN AND PHYSICAL PROPERTIES OP URINE. 

Indications of the Urine, 29 — ^Prozimate source of, 30 — Metamorphosis of Tissue, 31 
—Three species of Urine, 32 — Stages of the Assimilative Processes, 33 — Liebig's 
Theory of the Destruction of Tissue, 34 — Mulder's Researches on Protein, 34 — 
Doubts respecting, 35 — Illustrated in Muscle, 36 — Relations of Urine to other 
Secretions, 37 — Transition Stages of Metamorphosis, 40 — Peculiar Results of, 42 
— Anaxagoras, 44 — Physical Characters, Density, 45 — Compensation for Tempe- 
rature, 47 — Variations of Density, 50 — Influence of Fluid Potations, 51 — Ave- 
rage Density, 52 — Average Bulk, 53— Formulae for Solids in Urine, 55 — Table 
of Ratio between Density and Solids in 1000 grains, 56 — Weight of a Pint of 
Urine t)f different densities, 57 — Table of Solids in a Fluid Ounce, 59 — Color, 61 
— Consistence, 63 — Circular Polarizing Power, 64 — Applied to Diabetic Urine, 66. 

29. It 18 a very common error "to regard every deviation from the 
normal appearance of urine as an index of renal disease, and to 
assume every change of color or transparency as an evidence of 
some ailment proper to the urinary organs. This error is by no 
means confined to the public, but has extended very generally among 
medical men. In by far the great majority of cases, however, the 
reverse is the truth, and these altered aspects of the urine are almost 
always to be traced to causes independent of local disease. The only 
view that can be legitimately taken of such conditions is to regard 
them, not as constituting entities of morbid action, but as part of a 
series of pathological changes going on in the system, and of peculiar 
value as indications of disease, in consequence of the facility with 
which they can be detected. Hence every abnormal state of the 
secretion in question should be regarded rather as an exponent of 
some particular result of morbid action, than as constituting a sub- 
stantive ailment. 

It is true, that those pathological states of the urine which are 
accompanied by the deposition of sediments, or gravel, as they are 
popularly termed, may, and frequently do, go on to the formation of 
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the much -dreaded atone or calculus ; and thus have a claim from their 
importance^ to he regarded as definite and independent discasefi- 
Still, both in their pathological and therapeutical relations, although 
frequently' called upon, from the irritation thej produce^ to make 
the deposit or Ofilculus the primary object of attentioiij yet we 
must never lose sight of the fact, that these are for the most part 
effects, not causes, the results of some morbid condition often remote 
from the bladder ; the last links of a chain, of which it should be the 
endeavor of the physician to grasp the first. 



SoureeB of the Urine. 

30, In a physiological point of Tiew, the urine may he regarded as 
arising from three several sources, each acting alike in preserving the 
equilibrium of the delicately adjusted balance of the secreting and 
depurating functions of the body. The effects of copious aqueous 
potations in producing a free discharge of pale urmCj at once indi- 
cates one source of the great bulk of the urinary secretion, and 
demonstrates one of the most important functions of the kidneys in 
their pumping off any excess of fluid which may enter the circulation. 
A second great duty of these organs is shown in the physical and 
chemical characters of their secretion after the digestion of food ja 
completed* Here it is no uncommon circumstance to detect the pre* 
aence of some traces of the elements of an imperfectly digested pre- 
vious meal ; and in unhealthy and irritable states of the chylopoietic 
functions to discover some abnormal constituent in the urine, arising 
from the incomplete assimilation of the recently digested food. 

Of the former of these states, the peculiar odor and color of the 
urine after the ingestion of asparagus, seakale, and rhubarb, afford an 
example ; and a good illustration of the latter condition is met with 
in the copious elimination of oxalic acid from the blood shortly after 
a meal in some cases of irritative dyspepsia. It is, indeed, a general 
law, that any substance which has entered the circulating mass^ and 
not being required for the nutrition of the body, nor forming a normal 
element of healthy blooJ, always escapes from the system by the 
kidneys, providing it exists in a state of complete solution. Hence 
these most important emiinctories have the duty of removing any 
imperfectly assimilated elements of the food which have been absorbed 
while tri* versing the small intestines and entered the circulating mass ; 
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as well as excreting the often noxious results of unhealthy digestion. 
To effect these most important conditions, it is essential that the sub- 
stance to be removed should be soluble, or at least capable of being 
readily metamorphosed into a body soluble in the water of the urine ; 
as nothing can be excreted from the kidneys, without breach of sur- 
face, unless in a state of solution. The third function performed by 
the kidneys is their serving as outlets to Evolve from the animal or- 
ganism those elements of the disorganization of tissues which cannot 
perform any ulterior process in the economy, nor be got rid of by 
the lungs or skin. The disorganization of tissues here alluded to is 
a necessary result of the conditions for the growth and reparation of 
the body. 

31. It is well known that our bodies are always in a kind of tran- 
sition state, that during each moment of our existence, every atom of 
the frame is undergoing some change or other ; the old matter is ab- 
sorbed and thrown off at one or other of the excreting outlets of the 
body, and new matter is deposited from the blood to supply its place. 
The old and effete atoms of the animal structure are not excreted in 
the form of dead tissue, but becoming liquefied they re-enter the cir- 
culation, their elements being rearranged ; one series of combinations 
thus produced, rich in nitrogen, is excreted by the kidneys, whilst 
those products which contain a preponderance of the inflammable 
elejnents, carbon, hydrogen, and sulphur, are called upon to per- 
form, chiefly through the medium of the liver, an important office 
previous to their final elimination from the system. Thus, the blood 
is not only the source of the elements derived from the food which 
serve for the nutrition of the body, but it also serves, like a sewer, 
to receive the matter arising from the waste and liquefaction of the 
old and exhausted tissues. 

32. We must therefore recognize, even in a state of health, three 
distinct varieties of the urinary secretion, each characterized by cer- 
tain peculiarities : First, that passed some little time after drinking 
freely of fluids, generally pale, and of low specific gravity (1'003- 
1*009), urina potuB. Second, that secreted shortly after the diges- 
tion of a full meal, varying much in physical characters and of con- 
siderable density (1*020-1'028, or even 1*030), urina chyli vel cibi. 
Third, that secreted from the blood independently of the immediate 
influence of food and drink, as that passed after a night's rest, urina 
sanguinis; this is usually of intermediate density (1*015-1*026), 
and presents in perfection the essential characters of urine. 
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33, As we can thus trace the elementg of the urine to a process 
by which the effete elements of the body are removed, it may he 
useful to inquire how far we are enabled to follow the exhausted 
tissues through their several changes until they disappear in the dif- 
ferent excretions. It is true that, in the present state of our know- 
ledge, it would be alike rash and presuraptuoua to dogmatically lay 
down any laws under which the changes alluded to occur, but it 
cannot be denied that we begin to see a glimmering of light appa- 
rently in the right direction^ and some few stages in these wondorful 
results of vital chemistry are becoming visible. At all events, enough 
now has been done, more especially by the illustrious head of the 
Giesaen school and his pupils, to enable us to draw some deductions 
which, although not extensive enough to be admitted as absolutely 
true, are nevertheless worth attention, as suggestive of much infor* 
mat ion, which each day's labor now promises to extend. 

34. On food being taken into the stomach, it undepgoes certain 
changes by which such of its constituents as are capable of forming 
albumen, as the protein elements of all animal and vegetable ingesta, 
are separated unchanged, and portions of its saccharine and amyla- 
ceous elements are converted into fatty or oily matters. This act 
constitutes the fimt stage of what was aptly termed by Dr- Prout* 
primary amimilation* The elements of food thus separated or re- 
arranged by this process, being absorbed by the lacteals, reach the 
right side of the heart, and after exposure to the influence of the air 
in the lungs, become converted into blood. This act constitutes the 
iecond Mtage of primary assimilation* From the blood all the tissues 
of the body are formed, and the waste of the animal structures sup- 
plied ; a process forming the first stage of secondary asnmilaihn. 
The old and exhausted material has then to be removedj to make room 
for the deposition of new matter by a process referred to the Btmnd 
or destructive stage of the secondary assimilation of Dr. Prout, the 
metamorphosis of tissue of Professor Liebig.* 

Dr. Prout expressed an opinion, that the elements of the albumi- 
nous tissues of the body are, during the process of metamorphosis, so 
arranged as to be converted into uric acid, or urates, and the atoms 
not entering into the composition of these bodies are so combined as 
to form *^ certain ilUdefined principles,"^ The ulterior changes which 
the gelatinous tissues undergo in the act of destructive or metamor* 
phic assimilation, were supposed by this distinguished physician to 
be intimately connected with their conversion into urea, and some 
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saccharine principle, or its close ally, lactic acid. These opinions 
do not admit of positive proof, and hence can only be regarded as 
probable suggestions. 

35. Baron Liebig has, in following the track thus first pointed out 
bj our late illustrious countryman, endeavored to follow with con- 
siderable minuteness, and to express in numbers the changes occur- 
ring during the process of destructive assimilation. He has assumed 
that the ultimate composition of animal flesh, as of muscle, and of 
btood, can be expressed by the same formula, and are consequently 
chemically identical. When, therefore, animal fibre is taken into the 
stomach, it, in a state of imperfect solution, reaches the circulation, 
possessing nearly the same chemical composition as the blood with 
which it becomes mixed. It then undergoes certain changes in the 
lungs, assuming (in the opinion of many physiologists) a more highly 
vitalized condition connected essentially with the conversion of its 
albumen into self-coagulating fibrin, bodies, however difierent in their 
physical and molecular arrangement, nearly identical in composition. 
Recently, however, this view has been combated, and the fibrin has » 
been suggested to be really a result of the metamorphosis of albu- 
men, and to be regarded only as an effete product. Reaching in 
their course the nutrient capillaries, the elements of the food are 
deposited in the substance of a tissue, as a muscle, whose waste they 
thus supply. Ere these new molecules can be deposited, room must 
be made for them by the removal of old matter, and then the follow- 
ing beautiful results of vital chemistry are supposed to come into 
play. The exhausted atoms of the muscle cannot re-enter the blood 
as fibres (31), but their elements must be re-arranged, so as to form 
soluble compounds capable of being absorbed into the circulation and 
be carried to other organs. They therefore undergo destructive 
assimilation or metamorphosis ; water and oxygen are conveyed to 
the muscle, the former in the fluid of the blood, the latter in the red 
particles, and the result is the rearrangement of elements, which, 
whilst it enables the old tissues to be removed with facility, furnishes 
the pabulum for other and important secretions. 

86. The researches of Professor Mulder,* of Utrecht, on the pre- 
sumed combinations of protein with oxygen, have thrown some light 
on a very obscure part of the act of metamorphosis of tissues, which 
constituted the least tenable part of Liebig' s hypoth^esis : he having, 
as already stated, assumed that oxygen is conveyed to the capillaries 
in the arterial blood-corpuscles, combined with iron, as sesquioxide, 



60 



PHYBIOLOOT OF TJHIITB. 



which giving tip part of its oxygen, reaches the venous blood as prot- 
oxide. This idea can be only regarded as an ingenious assmnptiorij 
for which no proof is offered by its talented author. All the ele* 
meats of our food capable of b&ing organized into albuminous tissues^ 
consist chiefly of a substance which, from the important functions it 
fulfils, IS called protein, a compound of carbon, nitrogen, hydrogen, 
and oxygon, C^yll^N^Oi^, or C^^jHjyN^Ojj, according to the mode in 
which the formula is calculated from the percentage composition, 
combined with varying proportions of sulphur and phosphorus. Pro- 
fessor Mulder believes that he has demonstrated the existence of two 
oxides of protein^ a binoxide and tritoxidc, both of which are formed 
in the animal economy, and constitute, when combined with fatty 
matter, the huffy coat of inflamed blood. He considers that the pro- 
tein of the food reaching the right side of the heart, and then circu- 
lating through the lungs, combines with oxygen, forming oxy-protein 
(hinoxide, tritoxidcj or both). These compounds reach the nntrient 
capillaries, and all or part are decomposed ; the oxygen being em- 
ployed for the disorganization of wom-ont tissue, the protein thus de- 
oxidized being deposited to supply its place. If more protein is set 
free than is required for the growth of tissue it passes unchanged into 
the veins, to be again oxidized in the lungs* The tritoxide of protein 
being soluble in water, is better enabled to traverse the minutest ca- 
pillaries than if it existed merely diffused through the fluid contain- 
ing it. 

37- These statements, however ingenious, must be regarded as 
purely hypothetical, for the verj existence of protein as a distinct 
substance is by no means generally admitted, in consequence nf the 
difficulty of obtaining it free from sulphur. Indeed, in consequence 
of this fact, Liehig has called in question the accuracy of Mulder* 8 
views, although by no one was the theory, when first announced, more 
warmly espoused than by its present great opponent. Indeed, as is 
well known, he rested upon it most of the theoretical deductions in 
the earlier editions of his celebrated work. Its accuracy was con- 
firmed under his own eye, in his own laboratory, and by his owe 
pupils, and it was certainly hardly generous afterwards to throw upon 
Mulder the whole onus of having overlooked the existence of sulphur 
in the so-called protein* The credit of first noticing this, indeed, 
belongs to my talented colleague, Dr. Alfred Taylor. Professor 
Mulder has since then entered fully into this subject, and has shown 
that a protein free from sulphur can be obtained; indeed, Laskowakii 
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one of the many zealous pupils of Liebig, has shown that this may be 
readily effected by dissolving coagulated white of egg in a solution 
of potass, and separating the sulphur by digesting it with hydrated 
trisnitrate of bismuth, before precipitating the protein by acetic acid. 
But even if this were not the case, if the sulphur could not be sepa- 
rated, the term might be most conveniently retained to express a 
definite quantity of carbon, hydrogen, nitrogen, and oxygen. The 
memory is thus aided, and by no means is a greater call made upon 
our credulity than is effected in demanding our adhesion to the exist- 
ence of the majority of the so-called compound radicals. 

The theory of organic radicals has been given up, and Lehmann 
and others have turned their attention to conjugated compounds, salt- 
like combinations, and the like. He states that the discoveries of the 
resolution (or cleavage) into other substances, of amygdalin (Liebig 
and Wohler), asparagin, salicin, and populin (Piria), the discoveries 
of the ammonia-alkaloids (Wurtz), and their theoretical constitution 
(Hoffman and Kolbe), and, finally, the observation that many nitro- 
genous bodies, when variously decomposed, yield special volatile alka- 
loids (Anderson, Rochleder, Wertheim, and others), give a certain 
support to the view that protein substances may have a constitution 
analogous to that of these complex bodies, and that there may be 
contained in them several proximate constituents conjugated together, 
or combined in the manner of salts. "*" 

38. On Liebig' s hypothesis, the elements of muscular tissue are 
carried into the circulation, combined with water and oxygen, the 
latter, by its union with the carbon of thq effete tissue, is supposed to 
aid in preserving the temperature of the body. On reaching the glan- 
dular structure of the liver, 50 atoms of carbon, 1 of nitrogen,t 45 
of hydrogen, and 10 of oxygen, with an unascertained but conside- 
rable proportion of sulphur, are supposed to be filtered off from the 
portal blood, in the form of bile, a secretion which has to play an im- 
portant part in the animal economy, prior to its final elimination. 
The more highly nitrogenized portions of the metamorphosed tissues 
are separated by the kidneys from the blood conveyed to them by the 
renal arteries chiefly in the form of urea and uric acid, whilst the 

* Lehmann, translation bj Dr. Day, vol. iii, p. 474. 

t According to Bidder and Schmidt the whole of the nitrogen is eliminated from 
the bodj through the kidnejs. Bischoff, on the contrary, maintains that one-third 
of the nitrogen escapes some other way, perhaps by the skin and lungs, as carbonate 
of ammonia. 
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carbonic acid formed by the slow combustion of tte carbon of the 
original atoms of muscle in tbe carpillaries is exhaled from the surface 

of the skin or pulmonary membrane. In this mode, by a wonderful 
influence of vital chemistry, the exhausted fibre is ultimately expelled 
from the animal structure. 

An analogous explanation to the above, may be applied to the 
destructive assimilation of all the other animal tissues* 

39- The following example will afford a good illustration of the 
results flowing from these views. According to Becciuerers re- 
searches,* the average proportion of uric acid to urea excreted in 24 
hours by a healthy adult amounts to 8*1 grains of the former, and 
255 of the latter, being in the ratio of 1 atom of the acid to 82 atoms 
of urea. From the accurate experiments of Allen and Pepys, it 
appears that 18,612 grains of carbonic acid gas are exhaled by an 
adult man in 24 hours; a quantity^ as compared with the uric acid 
and urea, equivalent to about 800 atoms of carbon and 1600 of 
oxygen* 

The average proportions of the bile cannot be determined with 
satisfactory accuracy^ but from the lowest assumed quantity secreted 
by a man in 24 hours, 9640 grains may be regarded as near the 
truth. As bile contains about 90 per cent, of water, the amount of 
solids secreted in the bile during 24 hours will amount to 964 grains* 
Dried human bile contains about 62 per cent, of carbon, and hence 
964 grains may be represented by about 14 atoms of solid bile, ac- 
cording to the provisional formula suggested by Dr. Kemp** 

For the purpose of yielding these products, about 35 atoms of mus- 
cular tissue must be acted upon by at least 1788 atoms of oxygen. 
The heat evolved by this alow combustion aids in keeping up the 
temperature of the body j and the products of this oxidation of ex- 
hausted tissue will be, — 



14 fttoma of iolid bile, excreted by tbe Uvet. 
32 '* urea 



uric 



. , V excreted by tlie kidueji. 



800 " carbonic acid, excreted chiefly hj tbe lunga* 
403 " water, diffused through all the excretiooa. 
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35 atoms of moscalar ^ue, . 
1788 " oxygen,. 

14 atoms of solid matter of bile, 
82 " nrea, .... 
1 " uric acid, 

800 ** carbonic acid, 

403 " water, .... 

In excess, .... 


Carbon. 


Nitrogen. 


Hydrogen. 


Oxygen. 


1680 

• • • 


210 


1365 
... 


525 
1788 


1680 


210 


1365 


2313 


700 

164 

10 

800 


14 

164 

4 

. • • 


630 
328 
4 
... 
403 


140 

164 

6 

1600 

403 


1674 
6 


182 
28 


1365 


2313 


1680 


210 


1365 


2313 



The 6 atoms of carbon and 28 of nitrogen here unaccounted for, 
are probably eliminated in combination with the constituents of water, 
forming some of the less defined elements of the excretion — as com- 
pounds of ammonia, fatty, coloring, and odorous principles, &c. 

The sulphur and phosphorus existing in the blood and some of the 
secretions have not been here taken into consideration, as experi- 
ments are still wanting to show in what proportion they exist. 

40. It is evident that the atoms of worn-out tissues on re-entering 
the blood are ultimately evolved from the body as well-recognized 
elements of the excretions. Recent researches have rendered it pos- 
sible that these effete matters are not at once resolved into urea, uric 
acid, &c., but undergo a series of transition changes, some of which 
have been studied with much success. Thus, in the fluids obtained 
by macerating the tissues of the body in water, the following bodies 
have already been detected : Creatine, creatinine, inosinic acid, ino- 
site, lactic acid, hypoxanthine, besides certain ill-defined volatile 
acids. 

All these bodies may be regarded as transition stages of the meta- 
morphoses of worn-out elements of tissues with the constituents of 
the excretions. The following views of the relation borne by some 
of these bodies to each other are by no means uninteresting. 

41. Creatine is a crystalline body first discovered in the juice of 
flesh by Chevreul, and more recently submitted to a most masterly 
examination by that illustrious chemist, to whom we owe so much, 
Baron Liebig. This substance appears to be the most important pro- 
duct of the metamorphosis of muscular tissue under the influence of 
destructive assimilation. I feel little doubt of the correctnesss of the 
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opinion announced by Hointz^ who differs from Liebtg, in regarding 

this body as absolutely excrcmentitious ; indeed, the fact of the copi- 
ous excretion of creatine by the kidneys fully bears out this view. 
The relations borne by creatine to several other bodies are very 
interesting. Thus, if the protein eleraenta of effete muscular tissue 
in a naseetit state come in contact with water and ammonia, which 
are so frequently the result of the decomposition of animal matter^ 
we should have the elements of creatine, with the evolution of 23 
atoms of hydrogen, which probably by their union with oxygen help 
to keep up the temperature of the body ; for — 



1 atDm protein, 
+ 18 '* water, 
H-IO " amiuotiJtt, 



5 crefttioe, 



C n N O 
40+30+ 5+12 
18 18 

30 10 

40+TR + 15+30 
40+55+15+30 

23 



Creatine may be traced to the decomposition of the gelatinous as 
well aa albuminous tissues; for they, in the rearrangement of their 
nascent atoms, are prone to form glycocoU^ and this body requires 
but the elements of ammonia to form creatine ; for — 



2 atoms of glyeacoll, 
+ 1 " ammoni% 






creatine. 



C H N 

8+ 8+2+6 

3+1 

8+11+3+6 



Creatine has at present been detected only in the juices of the 
muscular tissues, and hence may he regarded as the exclusive product 
of their decomposition, brain and nervous matter containing none. 

Some of the creatine is removed by the kidneys unchanged ; some 
is converted into an active base, creatinine. This may be prepared 
artificially by boiling creatine with hydrochloric acid, and differs only 
from that body in containing less water. 



1 fttom creatine^ 
— 4 *' water, 

=^reatin€, * 



C H N 

8+11+3+6 
4 4 

e+ 7+3+2 



Creatine, boiled with alkalies, is resolved into urea and sarcosin. 
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C H N 

1 atom creatine, .... 8+11+3+6 

— 1 " urea, .... 2+ 4+2+2 



= 1 " sarcosin, .... 6+ 7+1+4 

It is hence probable that the creatine* found in flesh is, after all, a 
sort of transition stage between the protein elements and urea; the 
latter body being formed from the creatine, and not directly from the 
elements of the tissue. We have, however, the sarcosin to account 
for; this body has not been found in the urine or other excretions, 
but as it difiers from lactate of ammonia only in the absence of one 
atom of water, it is not impossible that its elements become thus 
arranged : 

C H N 

1 atom sarcosin, ...» 6+7+1+4 

+ 1 " water, .... 11 

SB lactate of ammonia, . • . 6+8+1+5 

Lactic acid is, as has long been believed, an important constituent 
of the fluids of the animal economy. Professor Liebig,*^ once the 
opponent of this view, has since become its advocate. 

It is further interesting to observe that creatine bears a simple 

relation to uric acid, and under the influence of oxygen, and by union 

with carbonic acid and ammonia, or their elements, may possibly form 

this acid. 

C H N 

1 atom creatine, . . . . 8+11+3 + 6 

2 '' carbonic acid, . . . 2+ 4 
1 " ammonia, . . . 3+1 

6 " oxygen, .... 6 

10+14+4+16 
— 10 atoms water, . . . . 10+10 

= 1 uric acid, .... 10+ 4+4+ 6 

A peculiar acid — the inosinic — has been discovered by Liebig in the 
juices of flesh, and is in all probability a result of secondary changes ; 
this has not been met with in the excretions, but its constituents are 

* Mr. Moore, reviewing the works of Bidder and Schmidt, states that creatine, 
creatinine, and oric acid cannot be regarded as intermediate steps in the formation 
of urea, as they themselves traverse the renal capillaries andteomposed. But before 
we fully admit this, we must consider whether their elements would not be more 
naturally present in the urine in the form of urea. 

5 
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exactly equal to those of acetic acid, oxalic acid^ and urea. 
therefore, in all probability, broken up into these bodies : 

C H N O 

Acctie acid, » , . . 4+3+ 3 
Oxalic acid, • ... 44- 6 

Urea, , , . . , 2+4+2+ % 



It is, 



iDosinic acid, . 



10+7+2+11 



42* It IB pretty evident that Bome organs of the body tend to 
tliolve their elements into transition compounds peculiar, or nearly 
60, to themselves. From some late researches of Professor Scherer,^** 
it appears that the spleen presents a marked peculiarity. Thus a 
decoetioE of this organ in water contains a peculiar body which evi- 
dently constitutes an early phase in the conversion of the spleen, by 
metamorphosis, or destructive assimilation, into uric acid. This inte- 
resting body is deposited mixed with uric acid from the juices of the 
spleen, and it bears so close a resemblance to xanthine or uric oxide, 
that Scherer has named it hypoxanthine. 



1 atom hypo ran thine, 



+ 1 



C H N 

5+2+2+1 

I 



+ 1 
= i 



5+2+2+2 
1 

6+2+2+3 



oxygen, ... * 

uric omidc, . , . 
oxjgerii . * . . 

utic acidf 

Inoaite is a very recent addition to our knowledge, for which we 
are also indebted to SchererJ** It is a peculiar sugar found in the 
infusion of muscular tissue, apparently incapable of undergoing 
vinous fermentation, and consists of CiaHi^Ojj. This in all pro- 
bability is a transition stage in the metamorphosis of fat previous to 
its ultimate conversion into carbonic acid and Tffater. 

43. All speculations of this kind, notwithstanding the seductive 
interest with which they are invested, must be regarded with extreme 
caution, and, as in every case in which we endeavor to explain vital 
phenomena by the physical or chemical laws governing dead matter, 
be admitted as only provisionally correct. Their minute, and even 
general details, being liable to partial or complete alteration on the 
detection of a comparatively alight error in the analysis, or even in 
some cases of a mere difference of opinion regarding an atomic weight. 
But they are by no means to be idly rejected, for they enable us to 
group together a series of facts whichj without the hypothetical rela- 
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tion now assumed, would scarcely seem to bear much relation to each 
other. They, moreover, suggest new investigations, and cause the 
views thus educed to be submitted to further researches, and in thus 
endeavoring to determine their truth or falsehood, new facts become 
almost daily elicited. 

44. It is an interesting circumstance that an hypothesis involving 
the fundamental argument on which the relation of the elements of 
food to those of the blood, so ably advocated by both Mulder and 
Liebig, are based, was propounded by Anaxagoras, the Ionic philoso- 
pher, five hundred years before the Christian era. We are best ac- 
quainted with his views from the criticisms of Lucretius, but who 
quotes them only to refute them.* 

Prseterea, quoniam cibus auget corpus, alitqae ; 
Scire licet, nobis venas, et sanguen, et ossa, 
Et nervos alienigenis ex partibos esse : 
Sine cibos omneis commisto corpore dicent 
Esse, et habere in se nervorum corpora parva, 
Ossaqoe, et omnino yenas, parteisque craoris ; 
Fiet, uti cibus omnis, et arid us, ^t liquor ipse, 
Ex alienigenis rebus constare putetur, 
Ossibus, et nervis, venisque, et sanguine misto. 

lAicreiiu^f de Rerum Naiur6y i, 85d-868. 

In his ignorance of the ultimate chemical composition of bodies, 
Anaxagorasf based his argument on their minute physical constitu- 
tion, and hence he assumed that wheat really contained the elements 
of the blood and tissues ready formed, requiring only atomic aggre- 
gation in the living organism to convert them into blood and flesh. 
Lucretius triumphantly inquires why, if this be true, drops of blood 
are not visible on submitting wheat to the pressure of the mill- 
stones ? — 

Conveniebat enim frugeis quoque saepe minotas, 
Robore quom saxi franguntur, mittere sign urn 
Sanguinis, aut alidm, nostro quae corpore alnntur ; 
Cum lapidi lapidem terimus, manare cruorem. 

i6., 880. 

45. The physiological relations borne by the urine to other secre- 
tions both in regard to quantity and quality, are exceedingly interest- 

* I have revised these passages from the edition of ^^ Lucretius'' by the late head- 
master of Eton, Dr. Keate, to whose elegant scholarship it is a satis&ction, if it be 
not presnmption, as an old pupil, to bear my humble testimony. 

t His doctrine was called 'Onoioftiptta, 
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ing. The fact of this fluid constituting the stream by which a host 
of noxious ingrediente, either formed within the body or derived from 
without, is washed away, hag been already alluded to (30)» But there 
is another very important office which it performs in common with 
other secretions, depending upon the power possessed by the kidneys, 
of temporarily compensating for the deficient action of other secreting 
organs. Thus, so long as the functions of the skin and the kidney 
bear a normal relation to each other, all goes on as in health, a limpid 
secretion from t^e one and insensible exudation from the other an- 
nounce that a just balance obtains between the two functions* But 
if the energy of the cutaneous function be increased so that more than 
a normal amount of fluid escapes from the skin, the kidneys compen- 
sate for this great loss by secreting a smaller quantity of fluid, so that 
the urine becomes concentrated, and its specific gravity is increased; 
and conversely, the bulk of the urine is often greatly increased when 
the skin is imperspirable. In this way the balance is for a time pre- 
served, and no greater amount of fluid is drawn from the body than 
is consistent with health. Again, if the function of the liver be im- 
paired, either from mechanical or other causes, highly carhonized 
products are eliminated in the urine (186), the kidneys performing 
temporarily the function of separating some or all of the elements of 
bile from the blood, as every case of jaundice teaches us* In these 
and other analogous modes the quantity and quality of the urine may 
become so modified as to lead to serious errors ; and to induce a sus- 
picion of the presence of renal disease, when, so far from any exist- 
ing, the kidneys are really performing their roost exalted function of 
depurating the blood of a noxious, and often even toxic agents* The 
fact of an excessive or diminished secretion of urine existing In any 
particular case cannot ji>fr se be regarded as indicative of disease of 
the kidney, any more than the excessive sweating so frequent in 
rheumatism or phthisis, or the diminished perspiration in fever, can 
be regarded as evidence of the existence of disease of the skin. In- 
deed, it is most important not to lose sight of the fact, that the pre- 
sence of abnormal constituents in the urine, or of healthy constituents 
in abnormal proportions, by no means indicates the necessary exist- 
ence of renal disease. In the great majority of cases they really 
indicate the contrary condition, and rather, as already stated, point 
out that the kidneys are performing their functions in a manner more 
conducive to the health of the patient, by drawing ofl' from the blood 
matter which, if not thus eliminated^ would induce disease- 
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Physical Characters of Urine. 

46. In the investigation of urine in connection with diagnosis, it is 
important to notice its physical properties, especially its density or 
specific gravity^ color, consistence, and in some particular cases its 
optical properties. 

Almost every one is familiar with the modes of discovering the 
density of the urine. This may be most readUy accomplished by 
pouring some of the fluid into a cylindrical vessel, and im- 
mersing in it the little instrument known as the hydrometer, 
gravimeter, or urinometer (Fig. 14). This is generally made 
of glass or metal, and consists of two bulbs (a b) and a nar- 
row stem (e/). The instrument is made sufiBciently heavy 
to cause it to sink to e, when placed in distilled water. Then, 
as all bodies immersed in fluids displace a bulk equal to 
themselves, it follows that in a fluid denser than water the 
instrument will not sink so deeply, and less of the stem will 
be immersed.^ The space e to/ is graduated into degrees 
corresponding to different densities. When such an instru- 
ment is allowed to float in a vessel of urine, the number on the stem 
corresponding to the level of the fluid, will indicate very nearly its 
specific gravity. Thus if the degree 18 be on the surface of the urine, 
its specific gravity is said to be 1018 (the number 1000 being always 
added to the number on the stem). This shows that a vessel holding 
when quite full 1000 grains of distilled water, will contain just 1018 
grains of the urine or other fluid under examination. These instru- 
ments are generally made of unnecessary magnitude. One of rather 
more than twice the size of the figure will float in a test-tube holding 
an ounce of urine, and is the most convenient for carriage and ordi- 
nary use. 

47. It is obvious that for the indications of the gravimeter or uri- 
nometer to be correct, the scale on the stem must not be divided into 
equal parts, as the density of each stratum of fluid in which the instru- 
ment is immersed of necessity increases with the depth from the sur- 
face. A mathematical calculation is thus rendered necessary to com- 
pensate for the error thus existing in the indications on the stem. 
We are indebted to Mr. Ackland for the contrivance of a most inge- 
nious machine for effecting the graduation of the scales of all these 
instruments, so as to remove this source of error very completely.* 

* Instruments thus graduated may be procured at Messrs. Home and Thorn- 
thwaite's, 123 Newgate Street. 
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He has also ascertaineil that with glass tuiDometers^ in which the 
weight of the bulbs j when loJided with mercury and fit for use, varies 
from 90 to 105 grains, the indications are very nearly correct^ even 
when the temperature of the urine ranges from 60^^ to BO^^ as the 
dilatation of the glass by the increased temperature nearly compcin- 
sat^s for the necessarily diminished density of the fluid. Mr, Ack- 
Und has calculated the following table, by which^ within a moderate 
range of specific gravity, even this small error may be compensated, 

A Jbfite Jhr reducitiff the indications o/' a QhASB Vrinomeier to the standard tem- 
p^afure {60*' Fahr,) wAcn the sptcifiG gravity hoA been taktti at a higher tern- 
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76 


1-50 


85 


2^40 


68 


•70 


7T 


I'Sa 







ExAMi-LK. — Suppose the urinometer to float in urine of 73° temp, at 21, On 
referring to the tabic opposite 73^ will be found 1*20, which is to be added to tlie 
iudicalion 21, makini^ tbe trtse apecifie gTayity=*21' + l"2 4-1000=1022-2. 

48. If a urinometer be not at hand, any small and thin stoppered 
phial naay be substituted. For this purpose counterpoise the empty 
bottle and stopper in a tolyrablj good balance, with shot or samh 
Then fill it with distilled water, insert tbe stopper, and carefully as- 
certaiti the weight of the water it contains. Empty the bottle, fill it 
with urincj and again weigh it; the apecific gravity of tbe fluid will 
be readily found by merely dividing the weight of the urine by that 
of the water. 

As an example, if the carefully cotjnterpoi^cd phial hold 478 grains 
of distilled water and 498 of urine, the specific gravity of the latter 
will be 1'0418, for ^^|=1*0418. This procesa affords much more 
accurate results than can be obtained by the urinometer or gravimeter 
just described. Still, as the errors necessarily involved in the indi- 
cations of the latter are not sufficient to be of any great practical 
importance, this instrument is generally preferred On account of the 
very great facility attending its use. 
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49. Much difference of opinion has existed regarding the average 
density of healthy urine (52), a discrepancy admitting of ready ex- 
planation by a reference to the state of health of the individual by 
whom it was secreted, the period of the day at which it was passed, 
the bulk pf the fluid drunk in the course of the day, and the character 
of the previous ingesta. 

Nothing can be more absurd than attempting to determine the 
average state of the density of the urine by the examination of speci- 
mens voided at different periods of the day. So seriously is the state 
of this secretion affected by comparatively slight causes, that from a 
neglect of this caution, a patient told only to ^^ bring his water," 
might be supposed one day, from its density, to be suffering from 
diabetes, and on the following he may surprise his medical attendant 
by presenting him with a specimen as light as spring water (51). In 
all cases where any approach to accuracy is required, an average 
sample from the urine passed in 24 hours into the same vessel must 
be selected: as this is, however, not always practicable, it is better to 
request the patient to furnish specimens of the urine passed immedi- 
ately before going to bed (urina chyli), and of that voided on rising 
in the morning (urina sanguinis). The average density of these two 
specimens will give a nearer approach to the truth. 

50. The law of the density of the morning urine being less than 
that passed at night holds good in disease, certainly in the majority 
of cases. A remarkable exception, however, occurs in some neuralgic 
and hysterical affections, in which, immediately after a paroxysm of 
the disease, the urine falls to its minimum of density at whatever 
period of the day it is secreted, often after an hysterical fit being 
scarcely heavier than pure water. The following table shows the 
results of some observations on the respective densities of night and 
morning urine in different diseases : 



Demitj of urine passed at 


Diiease. 






Night 


Morning. 




Urina chyll. 


Urina Bangalnif. 




1-027 


1-022 


Irritable bladder. 


1-026 


1-022 


Haemoptysis. 


1-026 


1-020 


Dyspepsia. 


1024 


1-024 


u 


1-024 


1-014 


u 


1-022 


1-016 


Phthisis. 


1-021 


1-019 


Oxaluria. 


1-OOi 


1015 


Hysteria. 


1-020 


1-018 


Healthy. 
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A very curious statement has been made in Germany by Dr* 
Schweig,^' that the density of urine presents a constant rate of in* 
crease and decrease during the day, and that c€Pt.eri$ paribus it 
rangea from 1-017 to 1-022 in the forenoon, 1*023 to 1*028 in the 
afternoon, 1*019 to 1*028 in the evening, and 1-012 to 1-025 durbg 
the night. Taking the night urine alone he states its density to vary 
through certain limits in a cycle of six days, so that twice in this 
period its density attains a '* high minimum ; " on the third and fourth 
night being higher than on the fifth and second, but then being lower 
than on the first. Five of these cycles occur, according to Dr* 
Schweigj in each lunar revolution, counting the night before the new 
moon as the second day of one of his cycles* The following is the 
density of niglit urine taken from an average of 20 such periods : 

1 1022 

2 .*..*,. . imi 

3 . - 1-019 

4 • 1020 

5 , 1*019 

e 1017 

I have not been able to verify these statements, and am inclined 
to believe that these supposed cycles of daily variation boar a direct 
relation to the periodicity of the meals (71). 

51- It is quite impossible to assign any limits within which the 
specific gravity of the urine secreted at different periods of the twenty- 
four hours may possibly range. In addition to the bulk of water 
eliminated from the circulation by the kidneys in a given time being 
materially affected by the state of surface (45) and other causes, the 
amount of fluids drunk will exert an important effect in modifying 
the density and hulk of the urine. In many persons mere mental 
anxiety, or the ingestion of a few cups of tea, a glass or two of hock, 
or a goblet of soda-water, will at once determine the secretion of 
urine of a density as low as 1-002 or l-003» The free use of aqueous 
diluents will also greatly increase the bulk, and in a corresponding 
degree diminish the density of the urine* And from some recent 
observation 8 of Professor Liebig it appears probable that the purer 
the water J the more freely it is absorbed into the blood, and elimi- 
nated by the kidneys, the presence of small quantities of saline matter 
considerably retarding its absorption and subsequent excretion (385). 

It was observed by Becqucrer* that a man whose normal average 
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I of urine in 24 hours was 30 ounces, passed 56 ounces after swallow- 
ing about a quart of water in the day. In another case the naturkl 
average, or 32 ouncei^ was raised to 87 ounces after the imbibition 
of half a gallon of water in the 24 hours. 

Severe mental emotion, especially a paroxy&m of hysteria, will 
also determine the secretion of pale aqueous urine, of low density 
(60). A young woman who naturally passed in 24 hours about 35 
ounces of urine, voided 86 ounces after the occurrence of an hysteric 
fit in the course of the day. 

52. Dr. Front's experience led him to assign 1-020 as the average 
gravity of healthy urine, and this completely agrees with my own 
observations. From a number of careful observations made by Bec- 
querel, it appears that the mean density of all the urine passed in 24 
hours, and examined by him, was in men 1*0189 and in women 
1-0151, the mean in the two sexes being X-017. Dr. Routh*^ has 
made a very careful and valuable series of researches on the subject, 
and from an average of eighteen cases he has slM)wn that 1-021 very 
nearly represents the specific gravity of the urine secreted in 24 
hours. 

53. The average quantity of urine secreted in 24 hours in this 
country varies from 80 to 40 ounces; this is Dr. Front's estimate, 
and is certainly the most correct. Dr. Routh found in eighteen 
cases the average quantity did not exceed 35 ounces. It is, however, 
capable of varying from at least 20 to 50 ounces without exceeding 
the possible limits of health, the quantity excreted in summer being 
as a general rule less than during winter, on account of the greater 
activity of the functions of the skin in warm weather. 

M. Becquerel regards 43 ounces in men and 47 in women as the 
most accurate expression of the average quantity of urine. The 
habitual use of weak subacid wines in France will from their diuretic 
influence suflSciently explain the discrepancy existing between the re- 
marks of English observers and those of Becquerel. 

64. Fresuming that in any given class of affections the several in- 
gredients existing in the urine preserve nearly their normal ratio, it 
is obvious that if by any means we could appreciate with tolerable 
accuracy the quantity of solids or "real urine" excreted in a certain 
time, we should be able to learn, not only to what extent the kidneys 
are performing their great and important function of depuration, but 
should also obtain data by which it would be possible to measure, 
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within certain limits, nofc only the amount of nonnshment required 

from ingesta, but of the rapidity of the destruction of the effete tis- 
sues of the body under the influence of the oxygen of the arterial 
blood {35), In this manner we may recognize the existence of a 
series of causes influencing the condition of our patients^ the detec- 
tion of which would otherwise have been scarcely possible. It m also 
possible that we may occasionally obtain some aid in the diagnosis of 
tbe localization of the diseased action in the kidneys where those 
organs are structurally affected; for the researches of Professor Bow- 
man have shown, that the separation of the water from the blood takes 
place through the Malpighian tuftSj whilst the saline and other cha- 
racteristic elements of the urine are separated in the tubes by means 
of epithelial structure. Indeed, epithelial cells have been discovered 
in urinary deposits actually distended with crystals of uric acid and 
of oxalate of lirae*'^ 

The first element in an inquiry of this kind will be, to obtain a 
tolerably accurate measure of the quantity of urine secreted in twenty- 
four hours. Simple as this appears, it in practice is attended with 
no small difficulty* Not only is it no easy matter to make our pa- 
tients quite understand what we require, but the loss of urine gene- 
rally voided during the action of the bowels will frequently prove no 
small obstacle to our learning the exact quantity secreted. The pa- 
tient should be told to pass water at noon, and rejecting the portion 
then excreted, to collect all that he passes up to the same hour the 
next day J when he should take care to empty his bladder completely. 

Having thus measured the amount of urine secreted in a given pe* 
riod, we are yet far from having any satisfactory information as to 
the proportion of work done hy the kidneys in that time, aa far as 
their depurating functions are concerned, the amount of fluid in the 
renal secretions being liable to serious variations, according to the 
quantity of fluids drunk, the action of the skin, &c. Thus, a person 
may, under peculiar circumstances^^ void, in twenty-four hours, forty 
ounces of urine, and on the next day but twenty, and yet the amount 
of depurating duty performed by the kidneys be the same ; for the 
former bulk of urine, if of a density of 1*015, will contain about as 
much solid matter aa half that quantity if of a specific gravity of 
1030. 

65. The amount of solid matters existing in the urine can, of 
course, be discovered by the evaporation of a given quantity to as 
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dry an extract as can be obtained. The practical difficulties attend- 
ing this process are familiar to every one who has ever performed the 
task ; and, moreover, the time required for its performance would pre- 
clude its being had recourse to sufficiently frequently to be of any 
real service. 

It has, therefore, been proposed to calculate the quantity of solid 
matter present in the urine from its specific gravity ; and for this 
purpose the following different formulae have been suggested by the 
late Dr. Henry, Dr. E. Becquerel," and Dr. Christison.' If D = 
the density or specific gravity of the urine, and A = the difference 
between 1000 and its density — 

The quantity of solids in 1000 grs. is, according to Dr. Henry, A X 2*58 
" " Dr. Chrislison, A X 2-33 

'^ " Dr. Becquerel, A X 1-65 

It is true that by formulae of this kind only an approximation to the 
truth can be gained, in consequence not only of the different densities 
of the various elemisnts of the urine, but from their not always ex- 
isting in the same proportion, and therefore are never to be relied 
on, where great accuracy is required, as in the chemical analysis of 
the urine. Yet they are of great value in the investigation of disease 
at the bedside, as affording an approach to a knowledge of the solids 
removed from the system in a given time, sufficiently accurate for all 
clinical purposes, either in relation to diagnosis, or indications of 
treatment. Of these three formulae, that of Dr. Christison has been 
shown by the researches of Dr. Day*® to be the most exact, and to 
afford results generally sufficiently accurate for the guidance of the 
practitioner.* 

56. The following table, calculated from Dr. Christison's formula, 
shows at a glance the quantity of solids and fluid existing in 1000 
grains of urine of different densities : 

* In addition to these we may mention Trapp*8 formula, the error of which, ac- 
cording toYogel, cannot exceed one-tenth in healthy, and one-fifth in morbid urine. 
If A represents the excess of the specific gravity of urine above that of water 
(= 1000), the amount of the solid constituents of 1000 parts of that fluid will be 
represented by 2 A* 
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Taulm L 





Sctlklj. 


W»li»r. 




mi^ii. 


W»t*T. 


JOOl 


2'S3 


69767 


1021 


4S93 


951^07 


1002 


4*66 


995-34 


1022 


51*26 


94S-74 . 


J 003 


6-90 


99;V0! 


10?3 


53-59 


946*41 


1004 


y32 


9y0-69 


1 1024 


55-92 


944-18 


1005 


rr65 


988^35 


, 1025 


58*25 


941*76 


1006 


13'98 


9S6'02 


lO'iG 


60*58 


939-42 


loor 


16-31 


98369 


1027 


62-91 


937*09 


1008 


lR-64 


981-36 


1028 


65-24 


934*76 


1009 


2097 


979*03 


1029 


6?57 


932-43 


1010 


23-30 


976*70 


1030 


69*90 


9:10*10 


10 11 


25-63 


97437 


lOHl 


72-23 


92777 


1012 


27-96 


972 04 


1032 


74^56 


925'44 


1013 


30-29 


969-71 


1033 


76-89 


923*11 


1014 


32 62 


967*38 


1034 


79-22 


920-78 


1015 


34-95 


965*05 


1035 


81-55 


918-45 


1016 


37*23 


962*72 


1036 


83*88 


916-12 


lOlT 


39-61 


96039 


1037 


86-21 


913*79 


1018 


41-94 


95806 


1 1038 


88^54 


911*46 


1019 


44-27 


955*73 


1 1039 


93-87 


909-13 


1020 


4660 


953-40 


1040 


93 20 


906-80 



The mode of usmg this table is exceed! Dglj Bimple ; for having die- 
coyerod the density of the urine passed in 24 hours bj means of the 
gravimeter or specific-gravity bottle, a single glance at tlie table will 
be sufficient to show the proportion of solid matter and water in 1000 
grains of the urine* Then, by weighing the whole quantity of urine 
passed in 24 hours, the weight of solids secreted by tbe kidneys may 
be calculated by a simple rule of proportion- 

67* As it is much easier to obtain the measure than the weight of 
nrine passed in a given time, the following table becomes of use in 
enabling us to calculate the weight of the urine (in grains) from its 
bulk. A pint of distilled water weighing 8750 grains. 

Table 2, 



ep*dio 


W»fgbt 


SpM^fle 


Wdfbt 


enwliy. 


ofciiiej>iot 


tf»tlty. 


of itoo pint 




llntJiia. 




OrtlEii. 


i-oio 


8837 


1023 


8951 


1*011 


8S4G 


1*024 


8960 


1-012 


8855 


1025 


8968 


1'013 


8863 


1*02^ 


8ilT7 


1*014 


8872 


1-027 


8986 


1-015 


8881 


1-028 


8995 


1-016 


8890 


1029 


9003 


1-017 


8^98 


1-030 


9012 


1018 


B907 


1-031 


9021 


1019 


8910 


1032 


9030 


1*020 


6925 


1-033 


9038 


1021 


8933 


1-034 


9047 


1-022 


8942 


1-036 


9056 
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58. The following example will be suflScijent to point out the mode 
of using the preceding tables. . 

Ex. : A patient passes in 24 hours 2^ pints of urine of the specific 
gravity 1*020, what is the' weight of solid matter thus excreted by 
the kidneys ? 

1000 grains of urine, specific gravity 1*020, hold dissolved 46*6 
grains of solids (Table 1), and a pint will weigh 8925 grains (Table 

2); then, 

8925x46-6 

=415*9 grains of solids in a pint ; 

1000 
and 415*9 x 2J = 1089*72 grains, being ^e total quantity present 
in urine of 24 hours. 

59. Subsequent to the publication of the first edition of this work, 
I calculated another table from Dr. Christison's formula (A X 2*33), 
which is exceedingly convenient, from its showing at a glance the 
number of grains of solids in, and the weight of a fluid ounce of 
urine, of every density from 1*010 to 1*040. 

Table 3. 



Spedfle 


Weight of 
on« fluid 01. 


SoIMb in one 


Specific 


Weight of 


Solids in one 


graTitj. 


fluid 01. 


gravitj. 


one fluid oi. 


fluid 01. 






Qnina, 






Grains. 


1010 


441-8 


10-283 


1025 


448-4 


26-119 


1011 


442-3 


11-336 


1026 


448-8 


27 188 


1012 


442-7 


12-377 


1027 


449-3 


28-265 


1013 


443-1 


13-421 


1028 


449-7 


29 338 


1014 


443-6 


14-470 


1029 


4501 


30-413 


1015 


444*0 


15-517 


1030 


450-6 


31-496 


1016 


444-5 


16-570 


1031 


451-0 


32*575 


1017 


444*9 


17-622 


1032 


451*5 


33*663 


1018 


445-3 


18-671 


1033 


451-9 


35-746 


1019 


445-8 


19-735 


1034 


452 3 


36-831 


1020 


446-2 


20-792 


1035 


452-8 


37-925 


1021 


446*6 


21-852 


1036 


453-2 


38014 


1022 


4471 


22-918 


1037 


453-6 


39*104 


1023 


447-5 


23 981 


1038 


4541 


40-206 


1024 


448-0 


24-051 


1039 


454-5 


41-300 



A glance at these figures presents us with a mode of recollecting 
the quantity of solids existing in urine of different specific gravities 
depending upon the curious coincidence existing between the figures 
expressing the densities and the weight of solids present ; and is ex- 
ceedingly useful when the table is not at hand for reference. Thus, 
if the specific gravity of any specimen of urine be expressed in four 
figures, the two last will indicate the quantity of solids in a fluid 
ounce of the urine, within an error of little more than a grain, when 
the density does not exceed 1*030; above that number the error is a 
little greater. To illustrate this, let us suppose we are called to a 
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patient, tbe integrity of the depurating functions of whoso kidneys 
we are anxious to learn. The quantity of the urine excreted in 24 
hours amounts, we will suppose, to three pints, or sixty onnces, and 
the density of the mixed specimens passal in the time alluded to is 
1'020: now we merely have to multiply the number of ouncea of 
urine by the last two figures of the specific gravity, to learn the 
quantity of solids excreterl ; or 60 x 20 := 1200 grains of solids* If 
the table were at hand, the calculation would be more rigid, for we 
should multiply 60 by 20*79, instead of 20; the product, 1247 grains, 
shows that by the former mode an error of 47 grains has been com- 
mitted ; an amount not sufficient to interfere materially with drawing 
our inductions by the bedside, and of course capable of immediate 
correction by referring to the table at our leisure. 

60. Fi*om a large number of observationSj it appears that the 
average amount of work performed by the kidneys in the adult, may 
be regarded as effecting the excretion of from 600 to 700 grains of 
solids in twenty *four hours. Although certain peculiarities connected 
with muscular exercise, regimen, and diet, aa well aa certain idiosyn- 
crasies of the patient, may influence this, yet if we regard 650 as the 
average expression of the number of grains of effete matter separated 
in twenty-four hours by the kidneys, we shall not commit any very 
serions error. In calculations of this kind much latitude must be 
allowed, and it ought 'at least to be assumed that the kidneys may 
excrete fifty grains more or less than the assumed average, without 
exceeding or falling short of their proper duty. 

Recent and very extended researches have convinced me, that the 
indications afforded by the characters of the quantity of solid elements 
of the urine excreted by the kidneys in a given time, are of the highest 
importance, not only as an exponent of functional lesion, but as a 
most important guide to the treatment of diseases. These views I 
developed at some length in my lectures at the Royal College of 
Physicians in the spring of 1848, and I hope to revert to them in 
the concluding chapter of this volume.* 

* Br* Bence Jones ia of decided opinbn tbat no rclmnc^ can be placed oa any 
other mode ofolitaiaiB^ thonmount of solids in the urine than by eareful weighing j 
and there is no doubt that he is correct where strict nccucacj h required^ aa appears 
from the following experiments r about 5D0 grains of urine were in each case evaporated* 

fiji. gr. fldUd raidae. rvr iHf pi. ot Drin*. 

^tbre dinner, ....... 10290 tbitml ^<^ ^raini ; bj Ubla 00 J graJju. 

After dinner,; . , lOaS'fi " 66&tt '^ " S9*5 " 

»Bfore diDtitir^ loas-^ » un ^* - afi^) « 

After dinner, lO?Ua '* 84-6S « *' T9fl ** 

II«fa»dioiiei', ..,*,.» WU^r ■* ftiVTT " " »^ " 

Aflar dinner, , .,*,.*, 10241 •* ftlfll »* ** fifl'O 

Before diaatr, , » ^ . , * , 1024*8 " Mtil *^ ♦* WD 
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61. Among the physical characters of urine, the tints not unfre- 
quentlj present in different maladies are of great importance, and 
worthy of being carefully studied. Whatever may be the nature of 
the coloring ingredients of healthy urine, it is pretty evident that they 
are capable of generating but a small series of tints ; varying according 
to the degree of dilution from nearly colorless to the usual pale amber 
color, and up to deep brown. When much diluted, urine presents a 
faint greenish tint, as in the urine of early infancy, and in that of 
chlorosis and hysteria. If bile or blood be present, a variety of 
colors, varying from red to brown, blackish-green or apple-green, are 
produced, the latter hue being occasionally indicative of the presence 
of cystine (191). It is often of great importance to distinguish be- 
tween the substances causing some of the various colors passed by 
the urine, for which purpose the following table will be found of use. 



Color. 



Caaseofeolor. 



Chemical and physical eharactera. 



Pathological indiea^ 
Uons. 



Red. 
(A.) 



(B.) 



Brown. 
(C.) 



(D.) 
(E.) 



Greeniflh-brown, 

IS:! 



Parparine. 



Blood. 



Concentration. 



Blood. 
Bile. 



s-irreen 
(tf) 



Blood. 

Bile. 

Excess of sulphur, 



Nitric acid produces a de- 
posit of uric acid almost 
immediately. No change 
by heat. Alcohol digested 
on the extract, acquires a 
fine crimson color. . Den- 
• sity moderate. . 

B( comes turbid by heat 
and nitric acid, its color 
changing to brown. The 
microscope discovers 
floating blood discs. 

Nitric acid precipitates uric 
acid readily. Density 
hi^h,the addition of hydro- 
chloric acid to some of the 
urine previously warmed, 
produces a crimson color. 

See B ; coagulation by heat, 
and nitric acid less marked. 

A drop of nitric acid, allow- 
ed to fall in the centre of 
a thin laver of urine on a 
white plate, produces a 
transient play of colors, 
in which green and pink 
predominate. 

See B ; occurring in alkaline 
urine. 

See E; occurring in very 
acid urine. 

Unchanged by heat or nitric 
acid. 



Portal conges 
tion ; it is gene- 
rally connected 
with organic 
mischief of the 
liver or spleen. 

Hemorrhage in 
some part of 
the urinary 
passages. 

Fever. 



Obstruction to 
the escape of 
bile from the 
liver or gall- 
bladder; and 
the presence of 
some or all of 
the elements 
of bile in the 
circulation. 



Presence of cys- 
tine. 
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Vogel arranges the scale of colors in the three f bllowing groups ; 



Iflt. Yellowish urines. 

1. Pale yellow^, like a we&k BolutioTi of gamboge- 

2p Bngbt pllow, like & medium sohition of gftmboge. 

3, Yellow, like a strong aolutioo of gamboge. 
2d. Reddisb arinea. 

L Eeddjah-jreliow, like gamboge with a little carmiae. 

2* Yellow isb-red, like gamboge with more carmine. 

3t Redj like carmine with a little gamboge* 
Bd. Brown nrinea. 

L Brow dish -red* 

2. Reddiah-browu. 

3. Browiiiah-black (162)* , 

62. It must not be forgotten that the coloring matter of many 
drugs when taken into the stomach readily and rapidly enter the 
urine, and from the peculiar appearance pre^^enled by it might lead 
to an unfounded su&picion of ita being indieatiye of many urinary 
diseases. The coloring matters of the chimapbila, htematoxylum, 
indigo, senna, and rhubarb, will thus tint the urine very deeply, the 
latter more especially* I have often seen urine, colored by rhubarb, 
mistaken for bilious urine. The error can be at once discovered by 
the addition of liquor ammoniiEj which converts the daj*k orange into 
a crimson color. 

63. Urine occasionally varies in consistence^ and instead of being 
fluid, as is generally the case^ acquires a considerable amount of vis- 
cidity. This is BomctimcB only to be detected by the readiness with 
which it froths on agitation, and the length of time the hubbies are 
retained, as in diabetes mcllitus. In other cases the urine may be so 
viscid as to allow^ of being drawn into threads, from the presence of 
mucus (33]), although the latter generally forms a dense layer at the 
bottom of the vessel. The same thing happens if pus occurs in rather 
concentrated or alkaline urine, as the alkali or saline matters present 
react upon the albuminous constituents of the pus, and convert it into 
a mucus magma, as pointed out by Dn Babiugton and myself" (328). 

It is occasionally, though rarely, observed that the urine is fluid 
whilst warm, but becomes semi-solid, like a mass of jelly, on cooling- 
This change depends upon the presence of self-coagulating albumen 
or fibrin, a state of things generally connected with severe organic 
mischief in the kidneys, although in some instances dependent only 
upon mere functional disturbance* 
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In the former editions of this work I stated that in a few rare 
instances, occurring chiefly in urine loaded with oxalate of lime, I 
had found it quite fluid whilst cold and gelatinizing when heated, 
retaining, however, its transparency ; this curious change being best 
obseryed when water is poured on the warm urine, when the gelati- 
nous mass floats for some seconds in the water before it completely 
dissolves. Recent observations have led me to trace the cause of this 
to an abundant deposit of urate of ammonia, accompanying the 
oxalate, dissolving by the heat employed, and soon after separating 
as a gelatinous hydrate. 

64. The optical properties of the urine have scarcely been applied 
to diagnosis, with the exception of the action saccharine urine exerts 
on polarized light, which has been proposed by M. Biot,"and applied 
by M. Bouchardat^^ to the detection of diabetes mellitus. It is quite 
out of place to notice here the theoretical action of diabetic urine on 
polarized light ; for an account of which I would Fig. ,15. 

refer the reader to works especially devoted to the 
investigation of physical phenomena :'^ and now 
simply content myself with pointing out the readi- 
est mode of applying this property to diagnosis. 

Let a mirror (a), composed of half a dozen 
pieces of thin window glass, be fixed to an arm of 
a common retort stand. A brass tube (b), open 
at top, and closed below with a plate of glass, is 
fixed to a second arm. This tube should be an 
inch in diameter, and six or eight inches long. In 
a third arm, at (c), is fixed a ring of wood, supporting a doubly re- 
fracting rhomb of calcareous spar. Let the tube (b) be filled with 
water, and allow the light of a candle, or of the clouds, to be 
incident on the mirror (a) at an angle of 56^ 45. A ray of 
light, polarized in a vertical plane, will consequently be reflected 
through the column of water in B. Then look through the crystal 
(c) and two images of the bottom of the tube (b) will be visible. 
These images are colorless, and differ merely in the intensities of 
their illumination. Slowly revolve the crystal (c) and one of the 
images will cease to be visible four times in an entire revolution. 
Having thus become familiar with the management of the instrument, 
empty the tube (b) and fill it with very clear syrup. Again revolve 
the eye-piece (c), and now, instead of two uncolored images only 
being visible, two, tinted with the most vivid colors of the spectrum, 

6 
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will be Been. These will change their hues by revolving the crystal 
(c). These beautiful tints are generated by a physical change pro- 
duced by the solution of sugar on the transmitted plane-poUrlzed 
lights giving rise to the phenomena of circular polariaation- 

65. Tho quantity of sugar existing iu the urine is never sufficient 
to present the beautiful phenomena in a satisfactory manner without 
taking very many precautions to insure success. For this purpose 
the tube (b) should be changed for one 14 inches long, as the quan- 
tity of sugar in urine is so much smaller than in syrup, that a larger 
column of fluid becomes necessary to dcvclope the optical pheno- 
mena above described. As one effect of this is to oppose a greater 
obstacle to the passage of light, a more vivid beam becomes necessary. 
To attain this, a good light should be thrown into the tube from a 
concave mirror, which should be substituted for the reflecting plates 
(a) in the figure* This light should be polarized by allowing it to 
traverse a NicoFs single-image prism, screwed into the lower end of 
the tube holding the urine. 

If then diabetic urine, carefully filtered to render it as clear as 
possible, be placed in the tube, the utmost care being taken to exclude 
all extraneous light, the colored images will be visible, not, however, 
with the vivid tints presented by the sjrup, as their hues will be 
modified by the color of the urine and quantity of sugar present. 
Whenever in this apparatus two images poaesiin^ different cohrs^ 
however fainty are Been dmuUaneouglgy it i# eertain that the fluid in 
the tube pOMMSses the power of circular polarization. And, as in the 
case of urine, but two bodies have been found which produce this 
physical change in light^ viz*, sugar and albumen^ it is easy to dia* 
cover the nature of the substance which communicates this property 
to the urine. If, therefore, a specimen of urine, which does not 
coagulate by heat, produces the colored images when examined in the 
polariscopcj it is certain that sugar is present. 

If the urine be tolerably free from color, as is often the case in 
diabetes, mere filtration through bibulous paper will render it suffi- 
ciently transparent to exhibit these phenomena. But, if deeper 
colored, a small quantity of the solution of diacetate of lead should be 
added, and the mixture briskly agitated; in this way almost all the 
urinary pigment is precipitated, and on passing the fluid through a 
filter it becomes fitted for the polariscope. 

66, The comparative increase or decrease in the quantity of sugar 
iu the urine during the progress of treatment may be detected by 
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observing the extent of the arc through which it is necessary to 
rotate the eye-piece before any particular tint reappears or disap- 
pears. The best and most constant tint to assume as an index is a 
dark bluish-violet color, which precedes a yellowish-red and follows 
a deep blue, and has the advantage of being a distinct color easily 
recognized. Let us suppose the tube of the apparatus is filled with 
diabetic urine, and by careful examination a rotation of the eye-piece 
through 9^ is required to develope the dark violet color. If on a 
subsequent examination a column of urine of the same length requires 
a rotation of 18® or 27® to develope the same color, we learn that 
the quantity of sugar present is doubled or tripled in quantity, whilst 
if a rotation of 3^® or 6® is sufficient, it shows that the sugar has 
fallen to one-half or two thirds the quantity found on the first obser- 
vation. 

There are many serious practical difficulties in the application of 
the polarizing power of urine to the detection of sugar, which will 
probably ever prevent its being generally employed, but M. Bouchar- 
dat having drawn the attention of the profession to it, it was neces- 
sary to give some explanation of it. To obtain results at all ap- 
proaching to accuracy, the beautiful polariscope, contrived by M. 
Soleil, of Paris, should be employed. Its manipulation requires, 
however, more tact than is likely to fall to the lot of any except those 
who have devoted some time to physical investigation, whilst its 
expense (j618 or .£20) places it beyond the reach of many practi- 
tioners. 
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67, Health Y urine, uninfluenced by food, is sufficiently acid to 

redden litmus paper, but the intensity of the action of urine on the 
test-paper ia Bubject to remarkable variations, sometimes being even 
replaced for a short time by an alkaline reaction without involving 
the necessary presence of disease. Dr. B. Jones has carefully inves* 
tigatcd this subject, and he has discovered that the urine is always 
most acid when the contents of the stomach possess the greatest 
acidity and vice vergd. The urine passed the longest after food is 
generally the most acid, that passed during digestion is three or four 
times lesa acid, and even sometimes alkaline. Immediately before 
each meal, the urine always showed the greatest acidity ; that passed 
in two or three hours after always showed the least. The decrease 
was greatest three hours after breakfastj and five or six hours after 
dinner^ when it reached its minimum. In the absence of food, the 
acidity remained nearly the same for twelve hours, but it fell directly 
after taking food. With animal food only, the dirainntion of acidity 
after food was very rapid and more permanent than after mixed diet; 
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indeed, the urine often became alkaline. With vegetable food (ex- 
cluding subacid fruits) the decrease of acidity after food was much 
less marked and the increase of acidity before food much more evi- 
dent. Dr. B. Jones's ^^ essay on the subject merits, and will well 
repay a careful study. 

68. The chemical composition of urine has been the subject of 
repeated investigations during the present century, and numerous 
statements have from time to time been made public, respecting the 
elements contained in this important fluid. In a physiological point 
of view, the urine of health may be regarded as naturally made up 
of the following classes of ingredients dissolved in water: 



I. ORGANIC PBOBUCTS. 



Ut. Ingredients cliaracteristic of the secretion prodaced 
by the destractive asumiktion of tissues, and sepa- 
rated from the blood by the kidneys. 



2d. Ingredients developed principally from the food daring 
the process of assimilation. 



Urea, uric acid, crea- 
tine, creatinine, color- 
ing and odorous prin- 
ciples, 
r In addition to the 
above, hippuric acid, 
lactic acid^ accidental 
constituents. 



3d. Saline combinations, separated from the blood, and 
derived from the food. 



II. INORGANIC PRODUCTS. 

Sniphates/phosphates, 
chloride of sodium and 
all soluble salts taken 
with the food and often 
undergoing decompo- 
sition in the system. 
4th. Saline combinations chiefly generated during the pro- f Sulphates, 
cess of destructive assimilation. (Phosphates. 

m. INGRBDIBNTS DBRIYBD FROM THB URINARY PASSAGES. 

5th. Mucus of the bladder. 
$th. Debris of epithelium. 
7tk. Phosphate of lime. 

Of these, the first class of ingredients can alone be considered as 
really essential to the urine, and characteristic of it as a secretion, 
the kidneys being the only organs which normally eliminate these 
elements from the blood. The saline ingredients of the second class 
are met with in most secretions of the body, with the exception of 
the sulphates, which are rarely found except in the urine. The third 
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class of elements is met with in all fluids passing over mucous but* 
faces, the phosphate of lime being derived from the mucus, of which 
it is a constituent. 

69. As all unnecessarily minute chemical details of the analyses 
of uriee are more interesting in their abstract hearings than in rela- 
tion to physiology and pathology, it would be quite out of place to 
ineert any of the very elaborate views which have been given by some 
writers of the composition of the secretion under consideration, I 
prefer adopting the analyses of M* Becquerel,'* as the most practi- 
caUy useful, especially as they are corroborated by the results of the 
researches of most recent and trustworthy observers. The following 
table presents a view of the normal average composition of the urine 
passed by healthy persons in the course of twenty-four hours ; the 
weight of the constituents being expressed in grains: 
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The organic matters mentioned in the above table consist of a 
mixture of creatine and creatinine with hippuric, and, according to 
Boxne, lactic acid; a coloring pigment rich in carbon* an extractive 
matter containing a conBiderable proportion of sulphur, with a salt of 
ammoma^ and probably of some other bodies in smaller quantities, 
with whose nature we are jet unacquainted* 

70< The fixed salts referred to in this table consist of combinations 
of chlorine, phosphoric and sulphuric acidj with lime, soda, potassa, 
and magnesia, or their metallic bases; these substances exist nor- 
mally in the following average proportions: 
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Soda, . 
Lime, . 
Magnesia, 
Potassa, 



In the arlne of 24 hours. 



106*1 grains^ 



139-95 



In 1000 gnlDi. 
5*224 grains. 



6*898 



The proportions in which these several ingredients exist in the urine 
are liable to great temporary variations from slight causes, depending 
upon the nature of the food, amount of exercise, and state of general 
health. The amount of solids in the secretion increases usually in a 
direct ratio with the amount of muscular exertion, and consequently 
metamorphosis of tissues, and inversely with the length of time 
elapsing after taking food. 

71. The following example will be sufficient to point out the great 
variation existing in the composition of urine passed at different 
periods of the day. I collected carefully all the urine secreted by a 
person in good health during twenty-four hours : il amounted to only 
22 ounces; he had previously drunk very little. It was passed at the 
following hours: at 8 a.m., eight ounces, depositing urates ; at 1 and 
5 P.M., six ounces altogether; at 11 p.m., eight ounces; all these 
specimens were acid. 

The first of these was passed after having been ten hours without 
food, and consequently was a good specimen of urina sanguinis ; 
the second was influenced by the morning meal and a slight lunch at 
noon ; whilst the third, urina cibi^ contained the products of the 
metamorphosis of food taken at dinner early in the evening. The 
composition of these three specimens was, in 1000 grains, as follows : 



When exereted. 
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Water, . 
Solids, . 



gravity; 



A. 
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a 
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The bulk of the urine secreted was nearly one-half the average, 
being but 22 ounces, and the composition of the solids existing in the 
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wbole quantity is shown in the column D of the above table. In the 

following twenty hours, the same person having partaken more freely 
of fiuiiis, secreted 36 fluid ounees of urine, and the composition of 
1000 grains of which is shown in colnmn E* 

72. Urea, — Chem. comp. C^NjH^Og^GO, This very important 
subistanuc constitutes the form under which a large quantity of nitro- 
gen is expelled from the system ; 270 grains of urea, or more than 
half an ounce, being on an average excreted by a healthy man in the 
course of twenty-four hours. 

Urea, in consequence of its combining with acids like a weak 
base, can be very readily discovered in urine. The nitric or oxalic 
acid may be used for its detection ; the former being the most conve- 
nient for elinieal obser%*ation9. For this purpose let about a drachm 
of urine be placed in a watch-glass, and about half that quantity of 
colorless nitric acid bo carefully added. If a normal proportion of 
urea exist, no change, except a darkening in tint, and the evolution 
of a few bubbles, will be observed, unless the weather be exceedingly 
cold, oir the ghiss be placed in a freezing mixture, and then a delicate 
plumose crystallisation of nitrate of urea will commence at the edge 
of the fluid. Urea may be obtained from the nitrate by pressing it be- 
tween folds of blotting-paper until it is nearly dry. The satin-like 
mass thus left, if dissolved in boiling water^ and digested with a little 
animal oharcoalj yields up most of its coloring matter, and by sepa- 
ration may be obtained in irregular rhoraboldal plates. The nearly 
pure nitrate should be dissolved in as little water as possible^ and 
carbonate of potass added until all effervescence ceases. In this way 
nitrate of potass is formed, and urea set free. The whole should be 
carefully evaporated to dryness, and iligested in hot absolute alcohol, 
which readily dissolves the urea; and by evaporation it may be ob- 
tained iu four-sided prisms, very soluble in both hot and cold water, 
and possessing the cool and saline taste of nitre** 

73. Under ordinary circumstanced, no crystals of nitrate of urea will 
appear on the addition of nitric acid, unless the urine be concentrated 
by previous evaporation to one-half its bulk, or even less, before 
adding the acid. In some eases, indeed, an excess of urea exists, 
and then a rapid formation of crystals of the nitrate occurs, occa- 
sionally 80 copiously that the mixture becomes nearly sc4id. It is 

♦ Se« note^ page 42^ for the process of obtaining and measuring urea recom* 
mended bjr Drt Odlitig and Dr. Davj^, 
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important, wheneyer tj^is is the case, to measure the bulk, and ascer- 
tain the specific gravity of the whole quantity of urine passed by the 
patient in twenty-four hours ; for unless these exceed the average 
proportions of health, there is no proof that an actual excess of urea 
is excreted by the kidneys. A particular specimen of urine may 
appear richer in urea than natural, simply from the diminished amount 
of water present, as is well shown in the preceding table (71); in 
which, although the total quantity of urea present in the urine of 
twenty-four hours was much below the average, yet the proportion 
found in 1000 grains at three different periods of the day far ex- 
ceeded it. On this account the urine secreted shortly after a full 
meal, especially of animal food, as well as that voided after excessive 
perspiration, generally crystallizes on the addition of nitric acid. 

74. Physiological Origin of Urea. — This has been already traced 
to the destructive assimilation of the tissues of the body (40). That 
urea is one of the products of this important process, and that it con- 
stitutes the mode in which the greatest portion of the nitrogenized 
elements are excreted, is unquestionable. It is probable that the ni- 
trogen present as a constituent of the quantity of urea e;tcreted in 
twenty-four hours represents about five-sixths of that taken into the 
system in the food. It must not, however, be supposed that the urea 
is normally derived directly from the food. Its origin must be traced 
to the destructive assimilation of those tissues of the body which are 
removed to make room for new matter. Minute quantities of urea 
escape from the system by the skin, but this body is removed so 
rapidly from the blood by the kidneys that very minute traces of it 
only can be obtained unless these organs become diseased, and are 
then no longer fitted to perform their important functions of depura- 
tion. It is a curious fact, first noticed by MM. Bernard and Barres- 
wil, that, in animals from whom the kidneys have been removed, and 
the urea accumulates in the blood from the absence of its proper out- 
lets, a considerable quantity is excreted by the gastro-intestinal mu- 
cous membranes in the form of carbonate of ammonia, a result of the 
rearrangement of its elements (77). In man, and in all warm-blooded 
carnivorous and omnivorous mammalia, the quantity of urea far ex- 
ceeds that of uric acid; whilst, in carnivorous birds, serpents, and 
insects, the latter substance predominates, and often quite replaces 
the urea. Dr. Prout is inclined to believe that the urea is the pecu- 
liar product of the metamorphosis of the gelatinous, and uric acid of 
albuminous, structures.^ Liebig, on the other hand, considers that 
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uric acid Is the immediate product of the change in all nitrogen ized 
tissuesj and that urea is the secondary product, arising from the action 
of oxygen and water in the uric acid,^ The fact that In sea-birds 
and many insects the uric acid remains in the state of urate of am- 
monia, and does not become concerted into urea, notwithstanding all 
the conditions necessary, according to Liebig*s views, for this change 
to exist, must cauae this hypothesis to be received with great caution. 
The following table shows the average quantity of nitrogen and 
carbon evolved from the system in twenty-four hours, in the form of 
urea and uric acid : 
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Urea is not alone eliminated from the blood by the kidneys; it has 
been detcuicd in many of the fluid secretions, and among otbers in 
the humors of the eye, I have found it abundantly in the perspira- 
tion of persons whose kidneys are unhealthyj and in the copious eva- 
cuations from the intestines produced in renal dropsy by the action 
of elaterium. 

It is impossible to overlook the curious relations existing between 
urea and sulphocyanide of ammonium, in connection with the fact 
of the excretion of sulphocyanogen in the saliva » The presence of 
an alkaline sulphocyanide can readily be demonstrated by the pro- 
duction of the characteristic red color on adding a few drops of a 
solution of any sesquisalt of iron to the saliva. Sulphocyanide of 
ammonium may be regarded as urea, in which oxygen is replaced by 
sulphur, thus; 

Urea (cyanate of ammonia) = CjNjH^O^j 

Sulphocyanide of ammonium ^= C^NjH^S-j, 

75, The influence of the composition of food on the quantity of 
urea is beautifully shown by the experiments of Dr. Lehmann,^ of 
Leipaic* This philosopher examined the quantity of urea secreted 
by his kidneys whilst living for some days on a strictly animal diet, 
as well as when he restricted himself to vegetable food, to a mixed 
diet, and to one quite free from nitrogen, consisting of starch, gum, 
oil, augar, &g. The mean weight of the urea obtained from the urine 
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of twenty-four hours, under these circumstances, is expressed below 
in grains : 



Diet 


Animal. 


Tegvtabla. 


Mixed. 


Noonitro- 
geoiied. 


Urea in the urine of twenty ) 
four hours, . . .J 


8192 


346-6 


600-6 


237-1 



No one can avoid observing the great disproportion existing be- 
tween the quantity of urea contained in Lehmann's urine, and that 
generally assumed as the average ; the amount secreted whilst confined 
to a strictly non-nitrogenizcd diet, nearly equalling the normal pro- 
portion. Still, whatever may be the idiosyncrasy of the ingenious 
experimenter in this matter, the result of his researches prove to a 
demonstration the influence of food in modifying the proportion of 
urea separated by the kidneys. I cannot help suspecting that the 
appetite of this physiologist must be rather above the average, for he 
alludes to his having devoured thirty-two boiled eggs in one day, 
which, even in the absence of other food, seems an enormous quan- 
tity. Lehmann has also shown that the excretion of urea is conside- 
rably augmented by anything which, like severe muscular exertion, 
increases the wear and tear of tissues. 

M. Lecanu^ has made some interesting observations on the con- 
nection between the amount of urea secreted and the age of the indi- 
vidual. The following presents the average results of his experi- 
ments on the quantity of urea and uric acid excreted in twenty -four 
hours at different ages : 

Urea. Urie aoid. 

Adult men, 431*9 grains, . . 13*09 grains. 

Adult women, . . . . 294*2 " . . 1001 " 

Very old men (84 to 86 years old), 124-8 ** . . 6*77 " 

Children (under 8 years), . . 138-2 " . . 3-98 " 

Bischoff's observations on this subject are worthy of our careful 
study, and are clearly expressed in the following table from Dr. Day's 
" Contrfbutions to Urology," in the "British and Foreign Medico- 
Chirurgical Review," July, 1855: 
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76. Urea is invested with peculiar interest on account of its being 
80 readily obtained artificially, and thus enabling the chemist to 
closely imitate one of the most important results of the chemistry of 
life. . A man eats an excessive meal of meat, more than he can 
assimilate into healthy blood, and a large proportion of it, under the 
influence of the water, alkali, and oxygen of arterial blood, becomes 
metamorphosed into urea. The chemist can take some of the same 
meat, and ignite it with carbonate of potass ; the result is, that car- 
bon and nitrogen unite to form cyanogen ; he adds a body which 
readily yields up oxygen, as the binoxide of manganese, and a cyanate 
of potassa is formed. This, when digested with a salt of ammonia, 
becomes a cyanate of that ba«e, which requires only a rearrangement 
of its elements under the influence of heat to become urea. Thus : 

C N H 
1 atom cyanic acid, . . . 2+1+0-fl 
1 " water, .... l-fl 

1 " ammonia, .... 1+3 



= 1 " urea, .... 2+2+4+2 

77. As urea consists of 2 at. carbon, 4 at. hydrogen, 2 at. nitro- 
gen, 2 at. oxygen, its elements are so arranged that its composition 
exactly resembles that of caroonate of ammonia, minus two atoms 
of water. 

C N H 
2 atoms carbonic acid, . • 2 4 

+ 2 " ammonia, . • . 2+6 



2+2+6+4 
— 2 " water, .... 2+2 

= 1 « nrea, . . . . 2+2+4+2 

In accordance with this view, urea is decomposed by boiling with 
a concentrated acid, a salt of ammonia being formed, whilst car- 
bonic acid is evolved ; and, on the other hand, by ebullition with a 
solution of potass, ammonia is given ofi*, and a carbonate of potass 
remains. An ingenious mode of estimating the proportion of urea 
•fexisting in any fluid, founded on becoming so readily converted into 
an ammoniacal salt, has been proposed by M. Heintz."® The fluid 
being mixed with an excess of sulphuric acid, is slowly evaporated 
in a retort until fumes of sulphuric acid begin to rise, a sulphate of 
ammonia is formed, and carbonic acid given off*: the quantity of 
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ammonia in the salt, estimated bj precipitation by chloride of plati- 
utiiHi or the amount of carbonic acid evolvedj becoming an index of 
the urea present, 44 grains of carbonic acid indicating 60 of urea. 
The mere act of boiling the urine is sufficient to convert a portion 
of urea into an ammoniacal salt, and by long keepings even in close 
yessels, a similar change occurs. The rapidity with which this con- 
vergion is effected varies remarkably in different specimens of urine, 
I have known urine become alkaline within an hour of its emission^ 
and yet, in one instanco^ I detected urea in a specimen of urine 
which had been preserved in a closely- stopped bottle upwards of ten 
years. The presence of a mucoid body in a state of change, acting 
as a ferment, certainly explains the rapid conversion of urea into 
carbonate of ammonia, in some urine (274). 

Dr. Hassall compares this passage with the following statement 
by Dr, B. Jones: "Pure urea maybe kept dissolved in distilled 
water, or it may, as you see in this test-tube, even be boiled without 
being changed into carbonate of ammonia; but if a few drops of 
ammoniacal urine, or a small quantity of mucus, la added, decompo- 
sition begins. By carefnl experiments, more may be made out on 
this subject than the general fact .that some substance in a state of 
change is requisite to cause the change in the urea to begin ; and 
the influence of the monads and vibrfbs, whieh are sometimes found 
in acid urine, may be determined/' These two statements are not 
in such direct opposition as has been supposed; inasmuch as 
boiling urine and boiling pure urea in distilled water are not 
quite the same things; indeed, the urine contains probably the 
very substance alluded to by Dr. B. Jones as requisite to cause the 
change in the urea to begin. However, there is no cause for com- 
plaint, as the matter baa led to the institution of experiments^ and 
the establishment of the following conclusions r 

Ist, The simple act of boiling an aqueous solution of urea is suffi- 
cient to determine the gradual dissolution of that substance, and its 
conversion into carbonate of ammonia. 

2d. The conversion of urea takes place in distilled water, even 
without the aid of the spirit-lamp. 

3d. The decomposition of urea is effected, either with or withour 
heat^ much more readily in fluids which are alkalinCj and especially 
in those in which the alkalinity arises from the presence of lime in 
any form, 

4th. The conversion of urea is retarded, and fiometimea altogether 
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prevented, by an acid condition of the fluid in which it is present ; 
and this is equally the case whether the solution be subjected to the 
heat of the spirit-lamp or not. The more acid the fluid, the greater 
its power of resisting the decomposition of the urea. 

5th. Animal matter, in a state of decomposition, exercises a 
powerful influence over the transformation of urea ; and this it does 
partly by producing an alkaline condition of the fluid in which the 
two substances are contained, the alkalinity being produced by the 
carbonate of ammonia generated during putrefaction (163). 

The elements of urea not only are thus related to those of carbo- 
nate of ammonia, but are, as we have seen, identical with those of 
cyanate of ammonia with water, a circumstance which explains the 
occasional occurrence of cyanogen compounds in urine. 

78. Uric Acid.~C\LQm. comp. Ci^^H^Oj,C,H^NjO,+2C^NO, 
=168. (Syn. Lithic or Urylic acid.) From the analysis of 
healthy urine, we learn that on an average 8*1 grains of this sub- 
stance is excreted from the blood by the kidneys in twenty-four 
hours. It has been lately suggested that uric acid always exists in 
the urine as a urate of soda ; but it seems to me that the chemical 
evidence is more in favor of Dr. Prout's opinion, that the greatest 
proportion of the acid exists in combination with ammonia. From 
the accurate observations of this physician, we learn that uric acid 
requires 10,000 parts of water at 60° for solution, whilst there does 
not exist in urine quite 2500 times its weight. It is hence utterly 
impossible to be in a free state without supposing the existence of 
causes modifying its solubility, by no means justified by the present 
state of chemical knowledge. If, on the other hand, the acid is 
combined with ammonia, it must of necessity remain dissolved at 
ordinary temperatures. Urate of ammonia is soluble in 480 times 
its weight of pure water, and, in the state in which it occurs in 
urinary deposits, requires for solution 2789 parts of urine, according 
to the researches of Dr. B. Jones ;^ who has also shown that the 
presence of a moderate quantity of saline matter increases its solu- 
bility. The 8*1 grains of uric acid normally secreted in twenty-four 
hours requires but 0*82 grains of ammonia for saturation, and the 
8*92 graps of urate of ammonia thus formed will be held in solution 
by less than half a pint of water, or about one-fourth the quantity 
separated from the blood by the kidneys. If healthy urine be slowly 
evaporated in an air-pump vacuum, it soon becomes turbid from 
the formation of clouds of urate of ammonia, which ultimately subside 
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in very rairmte spherical masses on the sides of the veaseL The same 
thing occurs when urine of rather high specific gravity is exposed to 
cold. These facts appear conclusive in favor of Dr* Front's opinion. 
The most plausible ohjection to thia riew is the one advanced by M, 
Becquerel and others, viz.j that a single drop of nitric acid is suffi- 
cient to precipitate all the uric acid naturally contained in a con- 
siderahle quantity of urinej which, it is stated, could hardly be the 
case if it were combined with a base. This is an objection more 
apparent than real, for if it be granted that 8^92 grains of urate of 
ammonia are dissolved in about 40 ounces of urine, a moment's 
reflection will show that leaa than a single drop of nitric acid ought 
to be fiufficient to precipitate all the uric acid present in half a pint 
of urine- For the quantity of ammonia combined with the uric acid 
in half a pint would be about 0*2 grain, which would be exactly 
neutral isced by 0^8 grain of nitric acid, or less than a aingle drop. 

70* It is, of course, quite possible that uric acid may be secreted 
combined with ammonia from the elements of the disorganized albu- 
minous tissues (82)* It is, perhaps, more probable that the acid is 
firet generated and subsequently unites with a base, which it meeta, 
either in the nascent state, or in its progress through the structure 
of the kidneys* Late researches of Professor Liebig have thrown 
much light on this matter, in developing the reaction of alknline 
basic phosphates with uric acid. It is well known that an aqueous 
solution of the common or tri basic phosphate of soda exerts an alka* 
line action on reddened litmus paper. If uric acid be heated in 
such a solution, it dissolves in consequence of conibining with part 
of the soda, and setting free part of the phosphoric acid, which pro- 
bably forms a super*salt with some of the undecomposed phosphate,^ 
The fluid thus becomes acid, and reddens litmus. On cooling, the 
phosphoric acid reacts on the urate of soda, and about one-half the 
uric acid is deposited in ^tte prhmatic crystals, resembling in shape 
some varieties of uric acid sand* These crystals are not pure uric acid^ 
but contain, chemically combined, some phosphate of soda, of which 
they are not deprived either by boiling water or hydrochloric acid. 
The addition of an acid to the fluid decanted from the crystals causes ' 
a deposition of tabular crystals of nric acid. These observations are 
amply suflicient to explain the natural acidity of urine, and the depo- 
sition of crystals of impure uric acid on cooling ; all that i& required, 
being to suppose that the 0-398 grain of uric acid, the average 
quantity existing in 1000 grains^ are dissolved in about 2-fi grains 
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of tribasic phosphate of soda, the proportion found by Simon in that 
quantity of healthy urine. 

80. The deposits most frequently occurring in the urine on cool- 
ing, by evaporation in vacuo, or exposure to a freezing mixture, are 
however (133), neither crystalline nor composed of uric acid alone. 

Lehmann states that ^Hhe sediment which is deposited from acid 
urine in fever, and in almost all diseases accompanied with severe 
fever, has long been misunderstood in reference to its chemical com- 
position. Originally it was regarded as a precipitate of amorphous 
uric acid, and subsequently (and almost to the present time) it was 
regarded as urate of ammonia. It has, however, been fully demon- 
strated by Heintz and myself that this sediment consists of urate of 
soda, mixed with very small quantities of urate of lime and urate of 
ammonia." And again, further on, he remarks that ^'he had 
scarcely found any ammonia in urine,** in which statement he had 
been confirmed by Liebig, and also by Heintz, whose direct analysis 
had detected but Ig of ammonia in the sediment.* 

And again, at p. 216: ^'Even in alkaline urine, it is very seldom 
that urate of ammonia occurs as a sediment. In these cases it is 
found in white opaque granules, which, as has been already stated, 
when seen under the i microscope, appear as dark globules, studded 
with a few acicular crystals. It scarcely ever occurs except in urine 
which, by long exposure to the air, has undergone the alkaline fer- 
mentation. Even in the alkaline urine of patients with paralysis of 
the bladder dependent on spinal disease, it is very rarely that I have 
found these clusters of urate of ammonia. In the alkaline urine that 
is sometimes passed in other conditions of the system, it is never 
found." 

Dr. Hassal, in a review of the last edition of this work, has given 
the analyses of five specimens of urine, in which he was ably assisted 
by Dr. Letheby; and as the subject is one of much importance and 
interest, and the experiments have been carefully made, I am happy 
to say that I have received Dr. Lethcby's kind permission to insert 
them. 

First specimen. — Color, bright rose-red. Under the microscope 
it was found to consist of minute amorphous particles, which dissolved 
in warm water, and reappeared on cooling in their original state. 
Acetic acid slowly developed rhombic crystals of uric acid. The 
filter containing deposit was treated with half an ounce of cold water 

* Lehmann, vol. i, p. 221. 
7 
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in three portions* This removed a quantity of urea and a little of 
th(? urate. It wtis then drenched with hoiliug water, and the filtered 
litjuid allowed to stand for twenty*four hours. The deposit wa« col- 
lected and dried at 7^ Fabr. It weighed three grains. One grain 
was dried at 212*^, and lost thereby 0*07 of moisture ; it was after- 
wards incinerated, and furnished 0*092 of a white ash, which was 
very alkaline to turmeric paper, though not permanently so; it was 
fusible before the blowpipe, and tinged the flame of a violet-wddte 
color. When dissolved in acetic acid, and tested with oxalate of am- 
monia, it gave a precipitate of oxalate of lime. 

One grain was distilled with two drachms of weak potash, and it 
gave an alkaline liqnid^ which contained 0-012 of ammonia, While 
boiling, the potash solution acquired a bUiJsli*green color, showing 
the presence of uramile or murexide, to which the rose tint of the 
precipitate was doubtless due. 

One grain was treated with weak acetic acid^ whereby 0"6(j of 
nearly colorless uric acid was obtained ; the acetic solution gave a 
copious precipitate with oxalate of ammonia. These results prove 
that the precipitate consisted of biurate of lime, with a little biurate 
of ammonia, and a still smaller quantity of biurate of potash, to- 
gether with coloring matter. The following is the percentage com- 
position : 

Biurate orijtne, ...... 61 

^' Ammoniai « « , . * VA 

** potaahf ,,,,,, trac^a 

Hoistare, 19 

Pink Doloring matter (aramile or murexide), , T 

100 

Second specimen ^ — The color was at first of a bright rose-red, 
becoming of a t'bxy or yellowiah-red tint after washing with cold 
water. The percentage com position, obtained as m the former 
analysis, was — 

Biurate of lime, . . ^ . . . 70 

" atnmonia^ , « , . , 9 

Moisture, 16 

Color itig mfttter, ****** 5 

100 

The solutions from which the preceding were deposited, after cool- 
ing, were evaporated to dryness at a temperature of 100° Fahr*, and 
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were found to contain a small quantity of urea, together with biurate 
of lime and a little biurate of ammonia, but no urate of soda. 

Third specimen, — The urine was deep brown, and the diffused 
sediment of a pale fawn tint, and when collected on a filter of a light 
rose-pink, changing after some hours to a greenish hue, somewhat 
resembling pus. On submitting this urate to the microscope, it was 
seen that it had lost its usual granular form, and had become aggregated 
into small globular crystalline masses of a very pale color and deli- 
quescent appearance. The alteration of color observed was, no 
doubt, owing to this change "in the form of urate. The ash of the 
incinerated urate amounted to about 10 per cent., and gave a perma- 
nent stain to turmeric paper, was soluble in water, and tinged the 
flame of the blowpipe of a violet color, showing that it was chiefly 
composed of potash. 100 parts gave — • 

Biurate of potash, 57*12 

" lime, . . . . . 18-37 

'' ammonia, 10*06 

Moisture, 11*74 

Coloriog matter and loss, . . . .2*71 

100*00 

Fourth specimen, — This was of a bright deep pink color, and was 
obtained from urine having a specific gravity of 1024, which, on 
evaporation of a few drops on a slip of glass, gave a crystalline 
crust of urea. It was treated with a large quantity of alcohol, by 
which a great deal of urea and a very little amorphous pink matter 
were dissolved out. Dried at 70° Fahr. its density was 1100. Ten 
grains were treated with half an ounce of cold water, and set aside 
for twenty-four hours ; the water dissolved two grains and became 
of a pale sherry-tint color. It yielded, on evaporation, a fawn-co- 
lored deposit, which, being incinerated, gave 0*25 of white ash, which 
was found to be lime. 

Two grains were treated with two drachms of dilute acetic acid, 
and after twenty-four hours, 1*2 grain of nearly white uric acid was 
obtained. Two grains were dried for several hours over a steam 
bath, and lost 0'2 from escape of moisture. The remainder was then 
distilled with two drachms of weak liquor potassae, and the distillate 
contained 0-04 of free ammonia. Two grains were incinerated, and ^ 
furnished 0*2 of white ash, which was found to be potash. These 
results give the following composition of the urate : 
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Bi^rate of poia«IS| 
^* lime, . 

Moiature, 

Ccilonng matter and loss^ 



42'D 
10-0 



J'^flfA gpecimen. — Color, dull pink. The aah amounted to 12*5 
per cent. ; it was etrongly and permanently alkaline, and tinged the 
flame of a full yellow color, from which it is manifest that it eonsisted 
in great part of soda. The acetic solution was rendered slightly 
turbitl by oxalate of ammonia, thus proving the presence of lime; and 
distilled with potash, gave evidence of ammonia. This specimen, 
therefore, consisted, in great part, of urate of soda, with a email 
quantity of urate of lime, and probably also of urate of ammonia. 

In making analyses of the urates, certain precautions are neces- 
Bary* The following is the best mode of proceeding. The filtering 
paper should be digested in acetic acid, in order to free it from lime 
or other salts which may be contained in it. The precipitate should 
be examined under the microscope, to ascertain whether it be free 
from oxalate of lime, uric acid, triple phosphate, or other deposits. 
It should be collected on the filter, well washed with proof spirit to 
remove urea and chlorides, and then dissolved in hot water^ which 
should be poured upon the precipitate on the filterj stirring gently 
with a feather. Of course, as the water becomes cold, the urates 
are thrown down, when they may be collected and dried for analysis. 
If either triple phosphate or uric acid be present the fiUer will retain 
these, while the urates pass through, but if there be any oxalate of 
lime, its crystals may pass through the filter, and so vitiate the 
analysis. 

It thus appears that the deposits usually considered to consist 
principally of urate of ammonia are, in reality^ made up of urates of 
lime, potash, and soda, with very small quantities of ammonia — and 
even this la doubtful, as from the great difliculty of freeing these 
deposits entirely from urea, it is possible that the ammonia may be 
derived from its decomposition, 

*[I believe that the explanation of the proximate formation of these 
deposits is to be found in the action of uric acid on the micro cosmic 



* Afl them Tiewa are ingeniona, and pre still supported by some chetabU, I liafe 
healtate^3 to remoTc themj thougb myself persuaded of their fallacy* 
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salt or doable phosphate of soda and ammonia ; which salt, or its 
elements, may be regarded as a constant constituent of healthy urine. 
When uric acid is mixed with a warm solution of this triple phosphate, 
urate of ammonia is formed, and phosphoric acid evolved, either free 
or combined with a base and forming an acid salt. This urate of 
ammonia is not decomposed on cooling, but is simply deposited in 
delicate microscopic needles, readily redissolving on the application 
of heat, if sufficient water is present. On the addition of urine to a 
hot solution of these minute needles, they are deposited on cooling, 
combined with the coloring matter of urine, completely amorphous, 
and presenting all the characters of the commonest forms of urinary 
deposits.^ If, after the separation of the urate of ammonia, a fresh 
quantity of uric acid be heated in. the supernatant fluid, more of the 
ammoniacal salt is formed up to a certain point ; when phosphate of 
soda yields, and urate of soda is generated, which on cooling is de- 
composed in the manner already described (79). 

81. I therefore ventured some time ago to propose the following 
as a probable explanation of the mode in which uric acid exists in 
healthy urine : Uric acid, at the moment of separation from the 

' blood, comes in contact with' the double phosphate of soda and am- 
monia, derived from the food, forms urate of ammonia, evolving 
phosphoric acid, which thus produces the natural acid reaction of 
urine. If the whole bulk of the urine be to the urate of ammonia 
farmed, not less than about 2701 to 1, the secretion will, at the ordi- 
nary temperature of the air, remain clear, but if the bulk of fluid be 
less, an amorphous deposit of the urate will occur. On the other 
handy if an excess of uric acid be separated by the kidneys, it will act 
on the phosphate of soda of the double salt, and hence, on cooling, the 
urine will deposit a crystalline sediment of acid sand, very probably 
mixed with amorphous urate of ammonia, the latter usually forming 
a layer above the crystals, which always sink to the bottom of the 
vessel.*'} * 

82. Physiological Origin of Uric Acid. — It will be sufficient to 
merely allude to some of the more recent opinions entertained on 
this subject; and the first which demands attention is that of the cele- 
brated Liebig.^ He believes that when, in the exhausted tissues 
containing protein {i. e., albuminous structures), the vital force is no 

* The presence of the ammonio-phosphate of soda in normal urine is much 
doubted by many observers ; Lehmann, with Liebig and others, attributes the 
acidity of the uriae to the presence of the acid phosphate of soda. 
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longer able to resist the chemical action of the oxygen whicli is con* 
veyed to them in the arterial tlood (38), it combines with their 
elements and forms products, araong which uric acid is the most im- 
portant. Thus, the elements of one atom of the essential ingredients 
of all muscuhir and fibrous tissues (protein)5 with 91 atoms of oxygen, 
are equal to the elements of uric acid, carbonic acidj and water, thus — 



C N H O 

1 atom protein=48-f 6+36+ 14 
91 " oxjgen— 91 



48+6+3t>+H)5 , 



C N H 

l6+e+ 6 + 9—11 atimcttcid- 

33 6tJ^33 '^ car, acid, 

30+ 30=30 *^ Wftler, 



48+6+36+105 



If, then, sufficient oxygen and water he conveyed in the arterial 
blood, the greatest part of the Ufic acid may be converted into urea 
and carbonic acid, so that the effete nitrogenized elements of the 
tissue reach the emunctories in a soluble form, a condition necessary 
for their ready excretion. 



C N H 

1 Atom uric acid=l 0+4+4+ 6 
4 '* water ^ 4+4 



6 



oijgen = 



6 



10+4 + 8+16 



C N H 

4+4+ 8 + 4=2 tttoma area. 

6 12=6 '* carb. acid. 



10+4+8+ie 



Dr. Garrod hm shown, by a very ingenions series of experiments, 
that very minute traces of uric acid may be detected even in healthy 
blood. This is a very mtereating fact, although what might have 
been expected, as the blood may be regarded as the main sewer into 
which are washed the results of the waste of the body prior to their 
final escape by their proper conduits. Professor Scherer^® has dls- 
.covered uric acid in comparatively large quantities in the spleen, and 
it appear^, with hypoxanthine (178), to be an important immediate 
Jesuit of the destructive metamorphoses of this singular organ. 

83* It is, therefore^ obvious, on the above hypothesis, that the 
larger the proportion of oxygen which circulates through a tissue in 
the act of destructive assimilation, the more complete will be the con- 
version of uric acid into urea, and in proportion as this oxygenation 
is perfected the former will disappear from the urine* Hence in the 
urine of carnivorous animals the quantity of uric acid in relation to 
the urea, wjU be in the inverse ratio of the rapidity of the circulation. 
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Thus the boa-constrictor eats an enormous meal of nitrogenized food, 
but being a cold-blooded, slowly respiring animal, it takes in too 
little oxygen to convert the uric acid formed by the metamorphoses 
of its tissues into urea ; and hence the semi-solid urine of this animal 
consists almost entirely of biurate of ammonia. On the other hand, 
the lion and tiger, equally carnivorous with the serpent, are rapidly 
respiring, warm-blooded animals, and although, from their violent 
muscular exertions, rapid and great destruction of tissue must occur, 
scarcely a trace of uric acid is found in their urine, as it is all con- 
verted into urea at the moment of its formation, in consequence of 
the abundant supply of oxygen. As combination with oxygen is the 
necessary condition for the metamorphosis of tissue, it follows that 
we should be in constant danger of oa^idizing to deaths unless either 
the vital force is generated in sufficient intensity to oppose the action 
of oxygen, or some substance be present which, opposing a less resist- 
ance to its influence than organized tissues, protects them from cor- 
rosion. The mucus covering the air-passages and the bile in the 
intestines, are thus supposed to be the conservative agents which 
protect the structures imbued with them from destruction by oxida- 
tion. In a like manner the non-nitrogenized elements of our food, 
as all fatty and amylaceous substances, interfere with the conversion 
of the uric acid into urea, as they monopolize great part of the oxy- 
gen ; hence man, being an omnivorous animal, partakes of a sufficient 
amount of food, rich in carbon, to prevent the complete conversion 
of insoluble uric acid into soluble urea, consequently the former sub- 
stance appears in the urine, the average proportion borne by the 
uric acid to urea in healthy urine being about 1 to 32. 

84. If these views be correct, it will follow that, other things being 
equal, the proportion of uric acid in the urine will increase in the 
urine of a man who takes food rich in carbon, and decrease if he con- 
fines himself to a nitrogenized diet, and becomes, for a time, a car- 
nivorous animal. Further, the proportion of uric acid wifl decrease 
and urea increase, with the perfection of respiration and abundance 
of blood-discs, the reputed carriers of oxygen .(35). 

It appears, however, that these views, ingenious and full of in- 
terest as they are, are not supported by any experience hitherto 
recorded, — in fact, are, in many cases, totally opposed by it. Indeed, 
we have no proof of any kind that uric acid is a necessary transition 
formation between protein compounds and urea. The experiments 
of Lehmann already alluded to (75), performed upon himself, demon- 
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stratc that vegetable diet and one quite free from nitrogen decreaaeSj 
anil an animal diet increases, the quantity of uric acid ; the urea also 
incrcuaes in the same manner. The following table presents the 
results of Lehuiann*8 researches : 



Pkt. 


'2i Iiouri, of 


Pnopartloti of arte ufd 


Crl« tidd. 


TTr*i. 


Exe1astT«ly animal, , 
Mijt«Ml jitjimal and i?eg«table, 
ExeluBively vegetable, 
Ft>od free from nitrogen, 


OnJiu, 

2'tU 
IB 17 
15*7 
1124 


819 2 
505^0 
a4fi*5 
231-1 


1 : Ziy\ 
1 : 27 5 
I t 22- 
1 : 21- 



From this table we learn that, whea living on a diet as free from 
nitrogen as possible, 11^24 grains of uric acid and 237-1 grains of 
urea were excreted by LeUmann's kidneys in twenty-four Lours, 
These quantities may be assumed as solely produced by metamor- 
phosis of tissue, inasmuch as tliere existed no other source for thera. 
On confining himself to a strictly animnl diet, Lehmann found in his 
urine 22*64 uric acid, and 819*2 urea, being 11"4 more of the former 
and 582' 1 more of the latter than can be accounted for by the disor- 
ganization of the tissues of hia body, and^ consequently, must have 
btren derived from the ingesta. On mixing vegetable food with bis 
meat, instead of Ending an increased proportion of uric acid, as the 
theory of Liobig would indicate, a much smaller proportion of this 
substance was discovered in the urine. 

The statement, that in carnivorous animals the use of vegetable food 
increases the amount of uric acid, is quite opposed to the fact recorded 
by Magendie,^ that uric acid disappears from the urine of carnivora 
which have been fed for about three weeks on non-nitrogeniKed food, 

85, The question, however, appears to be quite set at rest by the 
researches of Boussingault, performed on ducks* This very careful 
and laborious observer first carefully examined the quantity of uric 
acid excreted from the metamorphosis of tissue of the animal, by 
ascertaining the quantity excreted in a given time by a duck deprived 
of food for some hours; in anotlier who had been made to swallow 
balls of clay ; and a third who had been fed on gum^ — ^a body nearly 
free from nitrogen. He then proceeded to ascertain the increase of 
the acicl excreted after the ingestion of various articles of food. I 
have arranged the following table from these experiments, Uaving re- 
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duced their results to the same times — all the weights being calculated 
in English grains : 

Uric Acid excreted by Ducks in 24 hours. 



Pood •dmintttendH. 



None. 



of 



Otim. 



Casein. 



Gelatine. 



Gelatine. 



Fibrin. Flesh. 



QaADtitj digeatetl, 
Uric ACid, 

Nitrogen in the food, 
Nitrogen in the uric acid. 



none 
4 163 
aon« 
none 



none 
4363 
none, 
none 



16324 
4 411 

r 

f 



426-64 ;1490 8 



162 4 
6654 
53 59 



157 08 
2711 
5188 



1713- 
20328 
811-76 



635 2 1956 84 
138 6 J2910 
99821149186 



6708 45 7 96 08 



This tabular view of Boussingault's researches is peculiarly in- 
structive, and places beyond all doubt the real oflSce of uric acid, at 
least in those animals which normally excrete their useless nitro- 
genized elements in that form. Analogous experiments of Lehmann 
and others, as we have seen, have shown that urea performs a similar 
function in man. The only diflSculty investing the subject is simply 
the question, why urea is sometimes the form in which nitrogen is 
evolved, and why, at others, uric acid performs this function. That 
the view of Professor Liebig is untenable I have already expressed 
an opinion, and some serious objections are opposed to the notion of 
uric acid being, in man at least, the result of the metamorphosis of 
one set of tissues, and urea of another, since that in ducks, in Bous- 
singault's experiments, not a trace of urea was excreted, although 
carefully looked for, and yet structures physiologically identical with 
those of man and carnivorous animals, must have undergone meta- 
morphosis. The true physiological relation of urea to uric acid is still 
one of the disiderata of science. 

86. Dr. B. Jones has more recently re-examined this subject, but 
chiefly in relation to the immediate influence of food, and not to the 
total quantity excreted in 24 hours. He found that the quantity of 
uric acid — 



After animal food in 1000 grs. of urine, sp. gr. 
Before " " 

Afler vegetable food '^ 

Before " " 



1027 was 1-022 grs. 
1-024 0-049 
1-025 1-010 

1-024 0-049 



Exercise did not appear to materially aff'ect the quantity of uric acid 
excreted. 

87. The theory of the perfection of oxidation in increasing urea 
and diminishing the uric acid, scarcely appears to be in accordance 
with the well-known fact, that in carnivorous birds, as sea-fowl, the 
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mortar-like urine is constituted of urate of ammonia, like the urine 
of Berpcnts, and yet the former class of animaLs are rapidly respiring, 
^^^arm-bloodcd animalsj provided with an abundance of oxygen, totally 
opposed to the serpents in their physiological characters, nnd appear- 
ing to present all the conditions required by the theory alluded to for 
the total conversion of uric acid into urea. This change^ nevertheless, 
does not occur, and so large a quantity of urate of ammonia is ex- 
creted by sea-birds, that many islets and rocks in the tropics inhabited 
by them are covered to a considerable depth with this substance, 
which is now an important article of commerce as a manure, under 
the name of ffuano. Zimmerman*^ attempted to defend Liebig^s 
view against the objection, on the ground that the feathered gkins of 
birds prevented contact of air to capillaries of the siirfaee, and tbiia 
cut off one supply of oxygen. This remark, howe%"er, applies with 
equal force to the thick hides of the lion, tigerj and leopard, as well 
m to the scaly armor of serpents, and hence gives no support to 
either opinion. 

88* From a late observation by Ileller/^Mt will appear, that of all 
anitnali, in proportion to their size, htitterflies excrete the largest 
quantity of uric aeid combineii with ammonia. This Bubs^tauce 
appears to be a product of metamorphic changes of tissue during the 
pupa state, as it does not exist in the caterpillars ; and the yellow 
fluid which is excreted when the developed insect escapes from the 
pupa is rich in urate of ammonia. If a butterfly be caught, aod 
gentle pressure be applied to its abdomen, the drop or two of yellow 
fluid which escapes contains urate of ammonia in globules, and colored 
by purpurine. Dr* John Davy has very recently shown that all trne 
insects he liad an opportunity of examining in Barbadoes, excreted 
uric acid free or combined. Spiders, on the contrary, excrete uric 
oxide. This question will, however, again come before us. 

89. What, then, is to be regarded as the physiological source of 
the uric acid of the urine? There can be no question that all the 
phenomena of health and disease point out the probability of there 
being a double origin of this substance, one from the nitrogen ixed 
elements of tissues, and the other from the elements of food ricli in 
nitrogen which escape the completion of the process of primary 
assimilation, or undergo the changes consequent on that function so 
imperfectly as uot to be completely converted into the healthy con- 
stituents of blood. They hence yield with facility to the metamor^ 
phic influences so energetioally exerted in the capillary network of 
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the body, and their ultimate elements are excreted as uric acid, gene- 
rally combined with soda, lime, &c. Why they are thus excreted at 
one time as uric acid, or urates, and at another as urea, we are, as I 
have already stated, quite ignorant. 

90. Lactic Acid and Lactate (?) of Ammonia. — The existence of 
these compounds in healthy urine, first announced by Berzelius, and 
admitted generally by chemists, has been called in question by Pro- 
fessor Liebig, who, in a careful repetition of the processes of Berze- 
lius, failed in detecting the slightest evidence of the presence of the 
lactic acid. It appears evident that what was mistaken for lactic 
acid is really a mixture of creatine and creatinine, discovered by Dr. 
Pettenkofer (93). Lehmann*^ has stated that 1*52 grain of free lac- 
tic acid, and 1*20 grain of lactate of ammonia, are contained on an 
average in 1000 grains of healthy urine. Since the detection of the 
nitrogenized bodies just alluded to, these numbers must be regarded 
as indicating rather the proportion of this substance, and not of lactic 
acid or a lactate, as was previously supposed. 

The composition of dry lactic acid (C6H505=81) bears so simple 
a relation to that of some of the most ordinary elements of our food, 
that its presence in the secretion?, at least under many circumstances, 
might really be anticipated. Thus the element^ of 

1 atom of starch are equal to 2 atoms of lactic acid, 
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cane-sugar, 


ti 


+ 1 atom of water. 
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gum, 
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U 1( 


1 
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milk-sugar, 
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+ 2 atoms of water. 
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grape-sugar, 


a 


4-4 " 



Lactic acid can be readily formed out of the body by allowing a 
solution of sugar to ferment in contact with an animal substance in a 
state of change, as the mucous membrane of a calf's stomach (rennet), 
or a piece of washed cheese (casein). 

91. Liebig has lately shown^^* that Berzelius was not in error when 
he announced lactic acid to be a constituent of the juices of the flesh ; 
and as* no appreciable quantity of it is to be detected in the urine in 
health, it must undergo some secondary change before its elimination 
from the system.* It in all probability undergoes oxidation, be- 

* Lehmann states that it is present in those diseases in which there is an increase 
in the amount of the oxalate of lime, as in pulmonary emphysema, disturbances of 
the nervous system, rachitis, &c. 
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coming converted into carbonic acid, m occurs out of the bodj when 
it is heated in contact with the fixed base. ThuB — 



1 atom lactic acid, 
-|-12 atotn^ oxygen, 

— 5 atoms of water, 

= 6 atoms of carbonic acidj 



C H O 

12 

6+5+17 
5+ 5 

6+ 12 



A certain, although amall portion, of lactic acid is, thore is some rea- 
son to believe, excreted in the perspiration, even in health. In some 
diseases, it certainly escapes freely from the skin. 

92. From the late researches of M, Boussingault, it appears quite 
certain that lactic acid is an ingredient in the urine of herbivorous 
animals. He detected distinct traces of it in the urine of a pig fed 
upon potatoes, whilst in the urine of a cow and horse he fonnd 
respectively 16-51 and 20^09 parts of an alkaline lactate in 1000 of 
urine. When the quantity of lactic acid is exceedingly small, the 
test proposed by M. Pelouze for its detection may he employed.* 
This is founded on the property possessed by lactic acid of prevent- 
iBg the complete det*om position of salts of copper by alkalies. For 
this purpose boil the urine to be examined with milk of lime until 
the urea is completely decomposed, and ammonia ceases to be given 
offi The filtered fluid should be mixed with a solution of the sul- 
phate of copper, by which, if lactic acid he present, a lactate of 
copper is formed, and, on adding some milk of lime, oxide of copper 
wnll be precipitatedt On throwing the whole on a filter, the fluid 
which passes through will be found free from copper, unless lactic 
acid he present, in which case distinct traces of the metal can be 
detected, by acidulating the fluid with a drop of sulphuric acid, and 
immersing a polished piece of iron wire^ which will become in a short 
time coated with copper. I mnst confess, however^ that I do not 
feel much confidence in this test of M* Pclouze. 

93. Oreatme and Creatinme. — These very interesting substances, 
of which some account has already been given (40), were first dis- 
covered in the urine by Dr, Pettenkofer, and were supposed to be 
peculiar to that secretion, until Professor Liebig, after some masterly 



* Fresh urine oaght always to be nsed, in order to avoid the flillacj arismg from 
tlte (ibanges dae Us uriaaij fer meataiioa, accordiog to the views of Scberer. 
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researches, proved them to be identical with the crystallized body 
described many years ago by Chevreul in the juices of flesh. Evi- 
dence of their existence in the urine may be obtained in the manner 
already described (6), but to procure them in any quantity the 
process described by Liebig is by far the best. He removes the 
acidity of healthy urine by the addition of a little lime, and then 
adds chloride of calcium, until no further precipitate of phosphate of 
lime takes place. The filtered fluid is then evaporated to a syrupy 
consistence, and after the crystallization of salts from it, the super- 
natant fluid is decanted, ' and mixed with a saturated solution of. 
chloride of zinc in the proportion of half an ounce to a pound of the 
extract of urine. In a few days, an abundant deposit of yellow 
granules, generally closely adhering to the vessel, will have appeared. 
These consist of a compound of the chloride of zinc with the creatine 
and creatinine. They should be washed in cold water, then dissolved 
in boiling water, and recently precipitated oxide of lead added until 
the fluid becomes strongly alkaline. Chloride of lead is thus formed, 
and, with the separated oxide of zinc, is precipitated. The whole is 
thrown on a filter, with a little animal charcoal, the clear solution 
passes through, and, on being evaporated, leaves a crystalline mass ; 
on digesting this with hot alcohol, creatinine is dissolved, and 
creatine left. 

Creatine {Chcm.com^. : C8N3HgO,+2HO=131+18=149) occurs 
in colorless, transparent, lustrous, rhombic crystals, is perfectly 
neiftral, and crystallizes from its solutions in tufts, like acetate of 
lead. They contain about 12 per cent, of water of crystallization, 
are soluble in 74*4 parts of cold water, and are nearly insoluble in 
strong alcohol. It is of a bitter, strongly pungent taste, and irri- 
tating to the fauces. It loses its two atoms of water at 110^, and is 
decomposed at a higher temperature. It is soluble without change 
in baryta water; but when boiled with it, it is decomposed into 
ammonia and carbonic acid, or urea and sarcosin. It is soluble 
without change in dilute acids ; but when heated with strong acids, 
it gives off its two atoms of water, and is converted into creatinine. 
Creatine contains, when dry, nearly 32 per cent, of nitrogen. 

Oreatinine (Chem. comp. : C8N3H702=113) contains 24 per cent. 
of nitrogen, and differs essentially from creatine in exerting a 
strongly alkaline reaction. It crystallizes from its aqueous solution 
in small, colorless, glistening prisms; is soluble in 11*5 parts of cold 
water, and about 100 parts of cold alcohol. It forms a series of 
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salta with acids, and has a remarkable tendency to yield triple com- 
pounds with metallic salts, especially those of silver^ mercury, zine*^ 
and platinum. A solution of creatinine instantly throws down from 
nitrate of silver a deposit of a triple salt in white acicular crystals* 
Creatine ami creatinine bear a simple relation to each other, thus — 



1 utom creatine^ 
■ 2 atoma waterj * 



1 atom creatinine, 



C N H 

8+3+9+4 
2+2 

8+3+7+2 



Accordingly we find that creatine is converted into creatinine with 
great readiness by digestion with the mineral acids. During putre- 
faction of fluids containing it^ this change in all probability occurs, 
for no creatine can be detected m putrid urine, the creatinine alone 
existing. Even in healthy urine the quantity of creatine ia much 
smaller than that of the creatininOj and is very variable ; indeed, 
it may be doubted ^rhether it can be regarded as a perfectly normal 
ingtedient* 

94, Ph^swlogi^al Origin of Creatine and Creatinine. — It is impos- 
sible to doubt the really excrementitious character of these bodies; 
we have already seen that one of them, the creatinoj is formed in 
considerable €j[uantity in the infusions of muscular tissue, and as 
it is removed from the body by the kidneys, partly anchanged 
and partly converted (by giving up two atoms of water) into 
creatininCj it can only be regarded as one of the forms under 
which we find the nitrogenized elements of worn-out structures 
removed from the system^ In this point of view both these bodies 
are invested with no small interest. What at first appeared as a 
mere chemical curiosity j becomes in this view a physiological sub* 
stance, performing the important function of depurating the blood. 
It appears probable that creatine and its allies^ creatinine and ino- 
sinic acid, are the direct results of the metamorphoses of certain 
structures, and that others tend, from some cause yet to be made 
out, to undergo conversion into other elements* Thus Liebig found 
creatine in the infusions of the muscles of all the mammalia he 
examined, as well as in fowls, fish, and probably in the alligator ; 
whilst it was totally absent from the brain, liver, and kidneys of 
animrils* It would appear that the quantity of creatine bears a ratio 
to the wear and tear of the muscular structures; thus, in wild and 
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hunted animals the quantity was far greater than in domesticated 
and tame ones, even when allowance was made for the greater quan- 
tity of fat existing in the latter. The heart, a never-resting muscle, 
yields the largest proportion of creatine. 

While it would be premature to assume as proven any views not . 
as yet demonstrable, it may still be considered as probable that crea- 
tine is an early link in the stage of metamorphic changes to which 
muscular struct\^res are subjected before their final elimination in the 
elements of the excretions. The recent discoveries of Scherer 
would render it probable that other organs, as the spleen, are meta- 
morphosed into hypoxanthine (178), a body distinct from creatine. 
It is hence rendered very possible that all tissues are not resolved 
into the same elements of excretions, and some confirmation is af- 
forded to the views of Dr. Prout, who was disposed to trace the 
origin of several of the elements of the urine to the destructive assimi- 
lation of distinct tissues. 

95. Although we have seen that creatine and creatinine are both 
found in the urine, we must not conclude that they are entirely ex- 
creted in this manner. It is very probable that a considerable pro- 
portion of creatine is resolved into uric acid or urea before its final 
elimination. We have already seen the chemical relation of creatine 
to uric acid, and to urea (40) ; its metamorphosis into the latter body, 
and into the peculiar substance, sarcosin (which requires only the 
addition of the constituents of water to represent the elements of 
lactate of ammonia) is so readily effected, that a similar change oc- 
curring in the body is rendered very probable. 

96. Hippuric Acid.— G\iQm. comp. Ci8H8N05+HO=176. (Syn. 
Urobenzoic acid.) This substance, long known to exist in the urine 
of herbivorous animals, and, according to some, occasionally in that 
of man, has been shown by Liebig to be a normal constituent of the 
latter fluid. Its presence can be demonstrated in the urine of the 
horse and cow with great readiness, by merely acidulating some of 
that fluid with hydrochloric acid, and after effervescence has ceased, 
filling a watch-glass with the mixture, and leaving it to evaporate 
spontaneously ; in a few hours delicate tufts of acicular crystals of 
hippuric acid will appear. The best mode of obtaining this substance 
from healthy urine is to evaporate a few ounces of urine to a very 
email bulk, and then add an excess of hydrochloric acid. A mix- 
ture of hippuric and uric acids with altered coloring matter will then 
be separated and fall to the bottom of the vessel. After a few hours* 
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repose the supernatant floid should be decanted, and the deposit 
washed with a small quantity of very cold water. On boiling the 
residue with alcohol, in whieh uric acid is insoluble, the hippuric acid 
will be dissolved, and by spontaneous evaporation, be left in thin^ 
delicate needles, strongly colored from adhering impurities, Hippu- 
ric acid, when pure, crystallizes in long, slender, four-sided acumina- 
ted crystals, and requires nearly 400 times its weight of cold water 
for solution, and hence can be separated from even ^ dilute solution 
of any of its alkaline salts by the addition of a stronger acid, 

97* When an abnormally large proportion of this acid is present, 
as after the administration of benzoic acid (160), or green plums, or 
in hippuria (201), it is easily detected by pouring about half an ounce 
of the urine into a capsule, and evaporating to a syrupy consistence. 
On adding an equal bulk of hydrochloric acid, and allowing the 
whole to cool, a crystallization of hippuric acid in pinkish tufts of 
acjcular crystals will occur* This is beautifully shown with the urine 
of a horse or of a person who has taken half a scruple of benzoic 
acid a few hours before. If the quantity of hippuric acid is smalls 
it frequently crystallizes on the addition of hydrochloric acid, in a 
very curious manner, in delicate linear briinched figures, ramifying 
in the fluid like a sea-weed j or a leafless bunch of twigs (202), 

A quantity of purpurine usually falls with the hippuric acid, so 
that, when drained on a filter, the paper is stained of a delicate car- 
mine color — ^a remarkable fact, when we bear in mind the close ap- 
proximation existing between hippuric acid and purpurine (98), 

Hippuric acid must also exist in the semi-8olid urine of hints, as 
E, Marchand detected it combined with ammonia in guano* *'^ 

98, Phifdohgical Origin. — It is believed by its discoverer to be a 
derivative of some of the non-nitrogenized elements of food, and to 
exist nearly in the same proportion as uric acid. The quantity of 
hippuric acid in the urine, from the experiment sj of Heller, appears 
to be dependent in great measure on diet ; for lie found that a diet 
consisting of wheat and rye bread, or, still better, rye bread alone, 
produced a urine rich in hippuric, but almost void of uric ackl ; and 
on afterwards adopting a mixed diet, including meat, the relations of 
the tw^o acids were reversed, hippuric acid disappeared, while the 
quantity of the uric acid increased. From my own researches, whilst 
they fully agree with the results of Liebig as to the existence of hip- 
puric acid, I am inclined to believe that its quantity, in health, is not 
constant, and always, unless after the ingestion of benzoic or cinnar 
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mic acids, rerj much less than has been stated. It is possible that 
hippuric acid may constitute a means by which carbon may be evolved 
from the system by the kidneys, and it is probable that in cases in 
which the proper emunctories of this substance, the lungs and the 
liver, are deficient in their function, the kidneys may partially com- 
pensate for this by secreting a larger portion of hippuric acid. It 
has very recently been detected in the blood of the ox, and hence its 
presence in the urine of that animal is readily accounted for. It is 
remarkable that hippuric acid, next to the bile and purpurine, is the 
richest in carbon of any of the products of vital chemistry, and hence 
it very probably performs an office of great importance in the body. 
A comparison of the percentage composition of the organic material 
of human bile, from the analysis of Dr. Kemp, with that of anhydrous 
hippuric acid, and the coloring matter of urine from Scherer's analy- 
sis (102), will show the relation between them, quoad the amount of 
carbon." 



Carbon, . 


Bile. 
68-40 


63-93 


Urinary 

■ coloring matter. 

58 43 


Hydrogen, . 
Nitrogen, . 
Oxygen, . 


10-13 

. • 3-44 

1803 


4-64 

8-21 

23-22 


5-16 

8-83 

27-58 



100- 



100- 



100- 



99. Butyric Acid, — Occasionally present in urine, and in all pro- 
bability owes its origin to an imperfect assimilation of saccharine 
matter. It may, however, be possibly generated occasionally from 
the butter which forms so large a portion of cmr food. As a product 
of disease, it is met with in the white creamy deposit occasionally 
observed in diabetic urine. The opinion of the origin of this acid 
being traceable to a change in the elements of sugar, is supported by 
the fact that out of the body it may be generated by digesting a so- 
lution of sugar with a piece of curd of milk, which plays the part of 
a ferment, the sugar being converted into butyric acid with the 
evolution of hydrogen and carbonic acid. 



C H 

1 atom of sugar = 12+10+10 

2 " water = 2+ 2 



12+12+12 



C H 

8+ 8+ 4=1 atom butyric acid. 
4+ 8 = 4 " carbonic acid. 

4 = 4 " hydrogen. 



J2+12+12 
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This acid may also be derived from protein-compoundsj for it Las 
been observed Ihnt, whon moist fibrin ia exposed to tbe air for some 
days, it undergoea metamorphosis, becoming partly liquid, and 
evolvea a strong odor of cheese. Carbonic, acetic, and butyric acids 
with ammonia are generated; and on distilling the residual mass with 
gulpbnric acid, the two latter acids pass over into the receiver, 

100, Cohring Matter of Utine. — The nature of the pigment which 
eommnnicates the charac^teristic tint to urine is quite unknown. By 
the late Dr. Simon it was regarded as identical with hiemaphaein,^ 
the matter which gives to serum of blood its yellow color, and to 
whose presence in excess the jaundiced hue of the surface, so common 
in new-born infants as well as in cases of chlordlis and anaemia, is sup- 
posed to be owing* Dn Prout has suggested that two distinct pig- 
ments probably exist, one of them remarkable for its power of uniting 
with the urates and communicating to them the fawn color so charac^ 
leristic of those salts in urinary deposits* Berzelius has indeed 
described such a yellow coloring matter under the name of haloph^le^ 
a term applied to it from the remarkable obstinacy with which it 
adheres to the urinary salts. Ether readily extracts from inspissated 
urine a golden-yellow acrid matter. Haller has given the name of 
uroxmithin to the reputed pigment, but which he has not succeeded 
in separating. According to him, this body is characterized by its 
undergoing oxidation by the action of acids, andj under the influence 
of disease, giving rise to uroglaueiu^ a blue, and urirhodin^ a red 
pigment* These, however, are merely applied to what 1 have long 
ago described as purpurine. Heller has indeed correctly stated that 
these metamorphosed Varieties of the urinary pigment may fall as 
insoluble deposits, but he has described as crystals of uroglauclnj 
uric acid merely tinted by the changed coloring matter. This error is 
an important one, and throws much doubt on many of bis conclusions, 

A very characteristic reaction of this matter was pointed out by 
myself some years ago, founded on the action of hydrochloric acid 
upon previously warme^i urine* When a test-tube is about one-third 
filled with healthy urine and raised to a boiling heat, the subsequent 
addition of a few drops of hydrochloric acid produces a tint varying, 
according to the proportion of coloring matter present, from a deli- 
cate lilac to the deepest crimson. The substance thus generated I 
have always regarded as identical with that excreted by the kidneys 
in certain diseases (especially those connected with the imperfect 
-elimination of carbon), and which communicates the peculiar hue to 
the so-called pink deposits. 
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101. The pink pigment thns generated under the influence of 
disease, or by the action of hydrochloric acid, is readily soluble in 
weak hot alcohol, communicating to it a yellowish-pink color, and is 
remarkable for the facility with which it unites with the urates. If 
some of these salts, free from all color, be dissolved in a warm solution 
of the pink pigment, or in urine containing it, they are deposited on 
cooling of a pink hue, having absorbed the coloring matter like a 
mordant, just as alumina carries down with it the coloring matter 
of cochineal. To this pigment I proposed to give the name purpu- 
rine, and it is, I presume, identical with what Simon afterwards 
called -uro-erythrine, and Heller, more lately, ur-rhodin.* 

102. The researches of Professor Scherer,^^ of Wurtzburg, on the 
yellow extractive of urine, are highly important. He has supposed 
that this substance is the direct result of the destructive i^imilation 
of blood-corpuscles. The following is the mode he recommends for 
its preparation : Precipitate urine by basic acetate of lead ; the 
deposit, consisting of a combination of the coloring matter and the 
acids of the urine with lead, is digested in alcoh'ol acidulated by 
hydrochloric acid. The lead is thus separated from the animal 
matter in question as an insoluble chloride. The alcoholic solution 
yields, by careful evaporation, the coloring extractive, of course 
more or less modified by the action of the acid, in the form of a 
blackish mass. By washing with water, the acid may be removed, 
and a scarcely soluble blackish-brown powder is left by careful desic- 
cation. If neutral acetate of lead be substituted for the basic salt, a 
much smaller quantity of animal matter is precipitated, but it appears 
to be richer in carbon. This, among other circumstances, leads to 
the conclusion that the substance termed by Scherer coloring matter 
of urine, is really a mixture of two or more bodies, and justifies our 
adopting this as a mere conventional term. 

Scherer found this substance, obtained from the urine of a healthy 
person, to consist of — 

Carbon, 68*43 

Hydrogen, 6*16 

Nitrogen, 8*83 

Oxygen, 27*58 

* Heller alludes to nroxanthin and uroglancin as well as ur-rhodin, but of these 
tliree nroglaocin is the only one whose existence is in any way clearly established ; 
the experiments with regard to the other two were too incomplete to admit of any 
oondiision. 
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These researchea invest the hitherto neglected coloring matter, or 
extractive of urine, with high physiological importance. It must for 
the future be regarded as a vehicle for the excretion of carbon from 
the blood by the kidneys, and these glands thus appear, in all pro- 
bability, to play no mean part in compensating for a deficient func- 
tion in those organa whose especial duty it is to secrete carbon, as 
the liver and lungs. To this matter we shall again return when 
speaking of purpurine (186). 

By loading the system with carbon, or by preventing its due elimi- 
nation, an excess of this element has been proved to escape by the 
kidneys* Of the fonncfj a good illustration is met with in the urine 
of a healthy inan who for three weeks daily swallowed a large quan- 
tity of cod -liver oil ; and of the latter, the urine of a person suffering 
from considerable pleuritic effusion will serve as an example : 
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103. Sulphur JEJxtradtve, — It has been long known that urine con- 
tained sulphur in an unoxidl'^ed state, and attention was drawn by 
the early chemists to urine blackening a silver vessel in which it was 
boiled. Professor Ronalds (now of Queen's College, Galway) some 
time ago undertook some researches on this subject, and he discovered 
that after the coloring extractive matter just described was precipi- 
tated by basic acetate of lead, the filtered fluid held in solution, 
besides urea, a peculiar matter, containing a large proportion of 
sulphur, and a small quantity of pliosphorua. This matter has not 
been isolated, but it furnishes a medium for the elimination of at 
least from three to five grains of sulphur in twenty-four hours. 

The physiological origin of sulphur extractive is nndoubteJly to be 
found in the metamorphosis of part of the albuminous and fibrinous 
tissues I these all contain sulphur and traces of phosphorus. Whilst 
the greater quantities of their protein elements are converted into 
creatine and its allies, and urea, a small proportion containing the 
sulphur and phosphor ua is eliminated by the kidneys in the form of 
this peculiar extractive matter. The taurine, a crystalline body into 
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which a part of the constituents of the bile are readily resolved, con-, 
tains one-fourth of its weight of sulphur, and may therefore be one of 
the sources of the sulphur extractive of the urine. 

104. Ammonia. — The presence of this alkali in the urine has been 
doubted by many late observers, except as a product of decomposi- 
tion of urea or other elements. Lehmann asserts that on treating 
fresh healthy urine, previously concentrated by freezing y with bichlo- 
ride of platinum and potassium, there is a precipitation of chloride of 
platinum and potassium, but no precipitation of platinum and ammo- 
nium ; and that, on adding caustic potash to such urine, the precipitate 
under the microscope does not exhibit the well-known star-like groups 
of laminae of basic phosphate of ammonia and magnesia, but merely 
amorphous matter ; and further, that no ammonia can in this precipi- 
tate be chemically detected. Scherer and Liebig deny the presence 
of ammonia in normal urine ; and Heintz found that the ordinary 
urinary sediments consisted of urate of soda, with a little urate of lime 
and only traces of urate of ammonia. We have no difficulty as to the 
probable origin of the ammonia. If we carefully evaporate perfectly 
fresh urine in a retort, at the lowest possible temperature, the distil- 
late will contain ammonia, while the concentrated urine has an acid 
reaction. In this case, the acid phosphate of soda exerts a decom- 
posing action on the urea, or the pigment, or both, and phosphate of 
soda and ammonia is formed, which, at a temperature of 100 degrees, 
evolves ammonia, and is converted into acid phosphate of soda. 

105. The fixed salts of the urine are so called from their being left 
after the other ingredients are destroyed by a red heat ; they amount 
on an average to upwards of 138 grains in twenty-four hours. These 
consist, as has been shown (70), of combinations of chlorine, sulphuric 
and phosphoric acids with soda, lime, magnesia, and potass. Of these 
the combinations of chlorine and phosphoric acid are probably en- 
tirely derived from the food. 

To show how readily the supply of earthy phosphates may be thus 
obtained, I have calculated from the best authorities the quantities 
of these salts which exist in an ounce of eleven different articles of 
food. The numbers must not be assumed as rigidly correct, as in 
some of the analyses the sulphates and carbonates were included with 
the phosphates : 
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Artklesoffood- 




Au^llo^lt^ 


Peas (Piflum aativum), * 

Maize (Zea toaya), * , , * 

French beans (Phaseolua valgaris), 

Wheat (Triiitum biberuam), » 

Beans {Vicia faba), 

Potatoes (ScjlBniiiTj tubertisaro), 

Rice (Orjza sativa), 

Milk, ...... 

Artichoke ( Heliantbus tiiberoaiia,) - 
YetebUDg (Latbrriiu tab^rosus), * 
Beef, - , ' . 


enauB. 
92fi 
72 
4-7 
4*7 
4-7 
235 
1'92 
]/2 
0*96 
0^756 
0-38 


Bracontjot* 

Gorham. 

Braconuot. 

Liebt^. 

Einha£ 

Ltebi^. 

BracoDuot. 

I^iebig. 

taven and Braconuot. 

r^ ii it 

Lieblg. 



The salts found in the urine after the nse of any particular kind of 
food may at once be known by referring to the composition of the 
ashes obtained by burning the substances entering into the food^ — the 
saline elements of the ashes and of the nrine being alwiiys identical 

106, It is impossible to state with certainty in what manner, and 
with what basis, the phosphoric acid exists in the urine* Phosphates 
of soda and lime are certainly present, and in all probability the 
former possesses the chemical constitution of the common rhombic 
salt, or perhaps is combined with phosphate of ammonia, forming the 
double, or microcosmic salt. The phosphate of magnesia is also an 
element of healthy urine, as on the addition of ammonia a mixture of 
ammonio-phosphate of magnesia and phosphate of lime is precipi- 
tated. The following formulse represent the atomic composition of 
those salts ; they are all tri basic. 



Pbospbate of 8oda,* 
A m PI on 1 ■ pb os pba te o f soda, 
phosphate of lime, 
AmmoniO'phospbate of magnesia, . 



(HO,2KaO,PA)+24HO 

, {H0,NH,O,KaO,PA)+SH0 

. <HO,2CaO,PaOj) 
. (NHA2MgO,P,Ofl)+l2HO 



107* The form in which the combinations of phosphoric acid with 
soda exist in the urine and other animal fluids haa been frequently 
made the subject of discussion. The fact of the saline residue, ob- 
tained by igniting an extract of urine, being alkaline, whilst it often 



''^^Bobin and^Verdeil deBOibe the two foUo wing aalta aa normal constitnenta of 

arioe: 

Neutral phosphate of soda, . , (HO,2NaO,P,04) + 2SHO 

Acid phoapbate of soda. , . (12HO.NaO,P,06)-|-2aO 
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does Bot effervesce with acidB^ proTea at once that the presence of an 
alkaline carbonate cannot account for its power of restoring the color 
of reddened litmus. Enderlin has endeavored to meet this dtffieultj, 
by assuming that phosphate of soda exists in the urine in the form of 
the alkaline tribasie phosphate^ or 3NaO,PjO^, Among other seriotis 
objections that may be urged against this view, I might adduce the 
fact, that no evidence exists of this particular phosphate oceurriDg, 
except as the artificial product of manipulations in the laboratory. 
There is not a particle of evidence adduced of its really existing in 
the urine* Its existence, however^ appears very necessary for the 
support of Liebig*s view of the non-existence in the urine of any salt 
of an organic acid. 

From a careful series of experiments, I have elsewhere shown^ 
that a comhmation of an organic aeid with an alkali may exist in » 
fluid containing the common or rhombic phosphate of goda (HO, 
SNaOtPjOji), and yet the residue of incineration may be free from an 
alkaline carbonatoi This is easily explained, for during ignition^ the 
organic acid is destroyed, and its base replaces the water in the 
phosphate, converting HO,2NaO,Pj05 into SNaO^P^O^. I found 
that 9 grains of dry phosphate of soda, and 4 of dry acetate of soda, 
dissolved in water, evaporated to dryness and incinerated, yielded a 
mass of the alkaline tribasie phosphate, which did not effervesce with 
acida^ and was free from any carbonate. 

Hence I considerj that until better evidence is adduced, we must 
be content to regard the phosphoric acid and soda as existing in the 
state of the common rhombic phosphate unless it is combined with 
the phosphate of ammonia. 

108. The soluble phosphates, which far exceed in quantity the in- 
soluble salts, must be regarded as derived directly from the fiaod, as 
well as from the albumen (111) and other elements of the blood when 
in the act of being organized into muscle. The insoluble phosphates 
forming part of the .structure of the body, derived originally from 
the blood, are conveyed to the urine in the process of metamjorphoscs 
of tissues. Some portion of the phosphoric acid of the urine is in all 
probability generated from the action of oxygen on matny ^f the 
strncturca of the body, into the composition of which phosphorus 
largely enters, as the brain and nervous system generally. But the 
greatest part of the phosphoric acid isj as we have seen, derived 
ready formed, from without, the phosphates of Hrae and magnesia 
abounding in milk and most varieties of vegetable food; whilst the 
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basic alkaline phospbates exist in flesh, in wheaten floiirj leguminoias 
Beeds, as beans and peas, &c. 

109. Dr. B. Jones bas made some very laborious and interesting 
resoarches on this subject, and he has shown that the quantity of 
phosphates in a given quantity of urine bears some relation to the 
periods of taking food, as well as the composition of the meals. Thus, 
in 1000 grains of urine, the earthy phosphates ranged before taking 
food from 0-21 to 0*75 grain, and after taking food from 0*97 to 
1*91 grain; and in the same quantity of urine, the alkaline phos- 
phates varied before food from 6-5 to 8"1 grains, and after food from 
4*72 to 6*67 grains. The quantity of pbosphatic salts is also much 
greater after a diet restricted to vegetable than to animal food. 
Thus, after a person had been limited for three days to each of these 
forms of nourishment, the following were the results, the urine being 
examined in each case on the third day* On the third day of exclu- 
sively vegetable diet, 1000 grains of urine, at 6 P.M., contained 0*37 
grain of earthy and 8-19 of alkaline phosphates; at 11 P.M., con- 
tained 1-86 grain of earthy and 3'56 of alkaline phosphates. On 
the third day of exclusive animal diet, the same quantity of urine, 
at 6 P.M., contained 0-42 grain of earthy and 4-04 of alkaline phos- 
phates; at 11 F.M,, contained 0"81 grain of earthy and 4'31 of alka- 
line phosphates* The quantity of phosphates of lime and magnesia 
in the urine is found to be considerably increased after the admini- 
stration of soluble salts of these two earths. The alkaline phosphates 
are most abundant shortly after a meal composed chiefly of bread, 
and do not appear to be materially affected by the circumstances 
which influence the excretion of the earthy salts. The ashes of 
blood contain the basic alkaline phospbates; and muscle, when in- 
cinerated, yields much phosphate of lime and some phosphate of 
magnesia. The alkaline and earthy phosphates, in the opinion of 
Liebig, are chemically combined, the former with albumen, the latter 
with fibrin. During the formation of muscular tissue, whilst blood 
is becoming converted into muscle, the earthy phosphates remain in 
the new-formed tissue in a state of chemical combination ; the greater 
amount of the phosphates of soda and potass re-enter the cireulation, 
are separated by the kidneys, and thus find the way into the urine- 
110. A part only of the earthy phosphates contained in the food 
is absorbed into the circulation, the greatest proportion escaping by 
the intestines* Berzelius found in three ounces of human excrements 
six grains of earthy phosphates. 
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If a tolerably fluid faecal evacuation of a person who partakes 
freely of farinaceous food is allowed to repose for a short time, after 
being mixed with a pint or two of water, and the greater part of the 
mixture decanted, a quantity of large crystals of triple phosphate of 
magnesia can be easily detected at the bottom of the vessel. These 
crystals are sometimes colored grass-green from the presence of bili- 
verdin, or of modified coloring matters of blood. 

The insolubility of the salts in water fully accounts for their 
abounding in the faeces, as the kidneys alone remove those substances 
not required for the reparation of tissues, which are readily soluble, 
according to Wohler's well-known law.*** This is well shown by con- 
trasting the results of Enderlin*s anjilyses of the ashes of human blood 
and faeces. 



Aches of blood. Aahes of iteces. 

Phosphates of soda (tribasic), . 22*1 . (bibasic) 2 633 
Chloride of sodiam, . . . 54*769 ^ * 

^ potassium, . . . 4*416 |- . . 1*367 

Sulphate of soda, .... 2*461 J 

Earthy phosphates and oxide of iron, 5 509 . . 82*462 

Salphateoflime, 4*530 

Siliceous matter, 7*940 



89 255 98*932 

A small quantity of phosphorus also exists in the urine in a non- 
oxidized form. This fact may be easily demonstrated by comparing 
the quantity of phosphoric acid existing in the ashes of urine obtained 
by simple incineration, with that found in the ashes of the same urine, 
after deflagrating its extract with nitre in a red-hot crucible. The 
excess of phosphoric acid thus found arises from the oxidation of the 
phosphorus of the urine. 

111. The proportion of sulphuric acid present in the urine is too 
large to be entirely explained by its presence in the food in a state 
of saline combination. Indeed, an abundance of sulphuric acid may 
be detected in the urine, whilst food absolutely free from sulphates is 
taken into the stomach. The origin of this acid is rather to be traced 
to the oxidation of the sulphur which exists with phosphorus in the 
elements of those tissues which contain albumen and fibrin. These 
two substances consisting, according to Professor Mulder, of — 
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0-33 
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* * 


0-68 


0^3$ 



loai 



100* 



Thus, during the destructive assimilation or metamorphosis of 
tissue^ oxidation of the sulphur occurs, and explains the presence of 
at least a portion of the sulphuric acid met with in the urine, 

112. Since the discovery made by Profeasor Redtenbacher of the 
existence of nearly twenty-five p'er cent, of sulphur in taurine (one 
of the products of the metamorphoBia of bile), a portion of the sul- 
phuric acid of the urine may be regarded as resulting from the oxi- 
dation ^f ^he biliary sulphur. For it must be borne in mind that the 
bile is not separated from the portal blood by the liver as an entirely 
effete and useless product, as it certainly in someform or other re-enters 
the circulation^ and plays an important part in the animal economy, 
connected in all probability with the evolution of heat, prior to the 
final excretion of its elements. We have already seen that a portion 
of aulphur is eliminated from the system in a non-oxidized form in 
the urine (103). Hence a part only of the sulphur not required for 
the purposes of the animal economy undergoes oxidationi In five 
specimens of urine of healthy persons, Professor Ronalds foi^nd the 
proportion of sulphuric acid existing in one thousand grains to hear 
to the non-oxidized sulphur the following proportions ; 

l-0Ct0*17— l'4G:a-18-^l'42:0'lS— 2 44:l>*163— 1-32;0^166. 

113, We are indebted to Dr. E, Jones for some interesting obser- 
vations on the quantity of sulphuric acid in the urine under differ- 
ent circumstances. From his researcheSj it appears that the salts of 
this acid are increased in the urine by food of any kind, whether ani- 
mal or vegetable- Exercise does not appear to increase them, though 
from some carefully instituted experiments, Gruner concludes that 
extraordinary exertion and mental excitement appear to augment the 
excretion of the acid< The administration of sulphuric acid, except 
in very large quantities, has no effect on its production ; but the ad- 
ministration of sulphur, or of sulphates of soda or magnesia, always 
angments the quantity of sulphuric salts in the urine* 
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The sulphuric acid existing in combination in the urine is best de- 
termined by ascertaining the quantity of sulphate of baryta precipi- 
tated on the addition of chloride of barium to the urine, after acidi- 
fying it with hydrochloric acid. Dr. B. Jones met with the following 
results : 

Urine secreted between 1 and 3 p. m. yielded from 1000 grains 7*70 \ grains of 
" 3 and 6 " « 7*93 [ sulphate 

" 9 and 11 " " 1 1-85 j of baryta, 

breakfast having been taken at 9 A. M. and dinner at 6^ p. M. 

Before food, 1000 grains of urine yielded a pre(;ipitate of sulphate 
of baryta, varying from 7-07 to 8-66 grains, the same quantity after 
food affording from 9*49 to 15*23 grains. After the administration 
of sulphate of magnesia, 1000 grains of urine have yielded as much 
as 22*55 grains of sulphate of baryta. 

Dr. Parkes has considerably added to our knowledge on this sub- 
ject ; and his papers are well deserving of careful study. 

114. The chloride of sodium of the urine is probabjy derived im- 
mediately from the common salt which forms so important a consti- 
tuent of our food. 

Some of the saline combinations existing in the urine can be rea- 
dily recognized by the crystalline forms they present when obtained 
by simple evaporation on a glass plate (13). 

11^. M. Barral, in a paper presented to the French Academy, has 
adduced evidence in favor of a probable function performed by the 
chloride of sodium ; having announced that it always increased the 
elimination of nitrogenized compounds in the urine. His experiments 
were chiefly performed on sheep, and he found that the daily admi- 
nistration of 185 grains of chloride of sodium produced a much in- 
creased excretion of nitrogen, as indicated by the increase of urea 
and the nitrogenized compounds. Similar views had previously been 
announced by MM. Regnault and Reiset. It would here appear 
probable that common salt, for which so universal an appetite exists, 
besides furnishing hydrochloric acid to the stomach, and soda to the 
bile, also exerts an important physiological influence in aiding the 
metamorphosis of tissue, and consequent depuration of the blood. 

Hegar, whose investigations were conducted under the superinten- 
dence of Liebig and Yogel, found from experiments on eight men, 
whose ages in the instance of seven ranged from twenty to twenty- 
five, while the eighth was thirty-eight, that the mean quantity of 
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chlorine in the urine of twenty-four hours was 161%59T grains, the 
maxiraura being 214^78 grains, and the minimum 113-33 grains. 

The following are the most important couclusiona at which he ar- 
rived: !• The amount varied in different individuals, depending 
partly on the food and partly on habit of life and constitution, 2* It 
had no definite relation to the weight or height of the individuaL 
S, It attained its maximum in the afternoon, although not immedi- 
ately after dinner^ fell to its minimum in the night, and rose again in 
the morning. 4. It was increased by exercise and copious dranghts 
of water, which appeared to act by washing it out of the system, as 
the augmentation was only temporary, 6, Indisposition diminished 
the quantity. 6. In health, though no chlorides were taken with the 
food, they were always found, and must, therefore^ have been obtained 
from the blood or tissues. 7. When a larger quantity was taken 
than usual, the whole did not escape from the system by the kidney's, 
nor even the bowels* 8. The relation which the excretion of chlorine 
bore to urea and uric acid, and its connection with respiration, were 
not known. The quantities of the chloride can be calculated from 
Eischoff *s table given above. The chlorides are diminished in all cases 
of disease accompanied by copious exudation from the blood.* 

116. Dr. Redtenbacher some time ago stated that chloride of so- 
dium was invariably absent from the urine passed by patients labor- 
ing under pneumonia. This remark would appear at first sight to 
receive a probable explanation from the alteted diets of patients labor- 
ing under acute disease. Dr. Lionel Beale has, however, showft that 
this explanation is insufficient, and he has, in-a very elaborate paper 
read before the Royal Medical and Chirurgical Society, established 
the foUowing very interesting propositions : 

1. That chloride of sodium is totally absent from the urine of 
pneumonic patients at the period of complete hepatization of the lung. 

2. The chloride reappears after the resolution of the inflammation, 
3* The chloride exists in the blood in the largest quantity when 

most abundant in the urine, and vice versd. 

4. The chloride exists in very large quantity in the sputa of pneu- 
monic patients. 

5. There is reason to believe that in pneumonia the chloride is de- 
termined towards the inflamed lung, and is reabsorbed and removed 
on the resolution of the inflammation. 



* Dr. Daj'a ** CoDtributiooB to VtohgjJ'* 
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In actite rheumatism, capillary bronchitis, and typhus, as well as 
pneumonia, the chlorides are diminished. Dr. Hughes Bennett has 
furnished some useful matter on this subject. 



Formation of Deposits or Sediments. 

117. Whenever the different constituents of the urine maintain 
their proper relation to each other, the fluid, as it leaves the urethra, 
is clear and of a pale amber color, its transparency being but slightly 
affected on cooling by the gradual subsidence of a slight mucous 
cloud, occasionally entangling in its meshes a very few microscopic 
crystals of uric acid. Whenever, however, one or other of the ingre- 
dients exist in real or comparative excess, or a new substance is 
superadded, the urine does not generally remain clear, but either im- 
mecliately on being voided, or at least on cooling, becomes more or 
less turbid. Difierent names have been applied to the different de- 
grees and states of turbidity, viz., pellicle, cloud, eneorema, and sedi- 
ment, the hypostasis of the ancients. 

When the urine, on cooling, becomes covered with a thin mem- 
brane-like scum, a pellicle is said to exist ; when the substance pro- 
ducing the opacity floats in detached portions near the surface, it is 
said to form a cloudy and when this falls toward the base of the 
vessel, it was formerly termed an eneorema^ a title now forgotten ; 
the term sediment or hypostasis being applied to a deposit collected at 
the bottom of the vessel. Of these, the terms pellicle, cloud, and sedi- 
ment, or deposit, are still retained as general terms, but are not now 
used for the purpose of distinguishing any real or imaginary patho- 
logical condition. It very frequently happens that deposits do not 
become visible in the urine until after it has cooled down to the tem- 
perature of the air ; this is particularly the case with those which 
are soluble in warm water, as the urates, more especially those which 
constitute the great bulk of the red and fawn-colored amorphous 
sediments. A crystalline deposit may escape detection by fixing it- 
self in translucent crystals on the sides of the vessel, as sometimes 
happens with pale uric acid and triple phosphate. It is quite pos- 
sible also for a crystalline substance to be present in large quantity, 
and yet, on account of the minuteness of the crystals and their re- 
fractive power not greatly differing from that of urine, to remain 
unnoticed. This is remarkably the case with oxalate of lime, and 
such deposits are best detected by gently warming the urine, and 
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after a few moments* reposcj pouring off the greater part of the fluid ; 
on replacing thi^ with distilled water, the previously overlooked 
deposit will become visible.* 

118* Urinary deposits, including under this term all substances 
which disturb the transparency of urine by their presence, whether 
they subside to the bottom of the vessel or not, may bo convemently 
divided into the four following classes : 

Clasi 1, Deposits composed essentially of ingredients formed 
directly or indirectly from the metamorphosis of ttssueSj or from the 
organic elements of food, capable of assuming a crystalline form. 

Uric acid and urates. 
Uric oxide 
Oxalate of lime. 
Ox a) urate (?) of lime* 

Cjitioe, 

Clasa 2* — Deposits composed of ingredients for the most part of 
inorganic origin ; injluding 

Phosphntc of lime. 
Acid phosphate of lime- 
Ammonio-phosphate of magnesia. 
Carbonate of lime- 
Neutral phoaphate of aoda. 
Acid phosphate of soda. 
Silicic aeid* 

€^i 3. — Highly colored deposits (black or blue) of doubtful 
origin. 

Cjano urine. 
Melanounne. 
Intligo. 
Prassian blue. 

ChuM 4, Deposits consisting of non-crjstalline organic products ; 
including^ — 

* I have never applied heat with thia view, as Dr, Owen Reea coutends that bj 
gentle heat the oxalate is fortned aa a result of a rearrangement of the elementa 
of urea, especially where the urates are in excesa, and not merely' deposited from 
its greater weight in the warmed urme. The queslion is alill tub /Mdit'ti but to 
avoid every poBaibiHty of error, we most not be satisfied unless we find the oxalate 
in fresh urine^ and without the aid of beat ; but 1 eball bave to eooaidi^r tbia 
e object hereafter. 
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Organized. 
Blood. 
Pus. 
MacQS. 

Organic globules. 
Epitheliam. 
Renal casts. 
Spermatozoa. 
Confervoid bodies. 
Yibriones. 

Non-organized, 
Milk. 

Fattj matter. 
Stearolith* 
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119. When uric acid exists in a urinary deposit, uncombined with 
a bas^j it is invariably in a crystalline form, never occurring in the 
state of an impalpable amorphous powder. The crystals arc seldom 
sufficiently large to allow their figure to be defined without the aid of 
the microscope; sometimes being so minute, that the deposit has been 
mistaken for nrates, or even for mucus, until the microscopic exami- 
nation has discovered the error. Uric acid never occurs quite color- 
less ; indeed, excepting when mixed with the urates, which is fre- 
quently the case, it presents a characteristic yellow or amber color- 
Every shade of intensity of tint, from the palest fawn-color to the 
deepest amber or orange-red, may be often observed in these deposits; 
and hence the terms yellow or red sand are applied to thera. In 
general, the deeper the color of the urine, the darker the sediments. 

120, DiagnosiM of Urk Add Deposits ^ — When heated in the nrioe, 
the uric acid deposit doea not dissolve^ the crystals merely become 
opaque. They generally become more distinct from the solution of 
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the urates, which are frequentl j mixed with them, and sometimes com- 
pletely conceal them from view. Hence the best mode of discover- 
ing this deposit, is to warm the urine, when turbid from excess of 
urates, in a watch-glass ; the acid becomes visible at the bottom of 
the glass, as soon as the urates dissolve. Heated with liquor potassae, 
the uric acid deposit dissolves, from the formation of urate of potass 
of ready solubility in the alkaline fluid. Hydrochloric and acetic 
acids are without any action, but the nitric readily dissolves it, and 
by careful evaporation a residue of a beautiful pink color, becoming 
of a rich purple on being held over the vapor of ammonia, is left. 
This colored residue is the murexid of Liebig, the purpurate of 
ammonia of Dr. Prout. Exposed to heat in a platinum spoon, the 
uric acid deposits readily burn, evolving an odor of bitter almond ; 
and finally leave a small quantity of a white ash, which generally 
contains phosphate of soda or lime, or both. 

121. Characters of Urine depositing Uric Acid, — When urine con- 
tains an excess of this acid, it generally lets fall crystals on cooling, 
uric acid being very seldom deposited before emission. Sometimes 
many hours elapse before any becomes deposited, even when a com- 
paratively large quantity is present ; this is often the case in the urine 
of gouty people. Occasionally, indeed, the acid is not deposited at 
all, but remains on the surface as a crystalline pellicle, presenting an 
iridescent play of colors when placed in a bright light. Urine depo- 
siting uric acid usually possesses a deeper amber tint than natural, 
sometimes beipg of a reddish-brown color. Very high-colored urine, 
however, seldom deposits uric acid until after the addition of a stronger 
acid. Urine never lets fall spontaneously all its uric acid as a 
deposit, until decomposition has commenced, for after being filtered 
from a sediment of this substance, the addition of a drop of nitric 
acid generally causes the deposition of an abundance of crystals of 
uric acid in a few hours. 

Urine depositing uric acid always reddens litmus paper, and often 
contains an excess of urea, so as to crystallize slowly when mixed 
with nitric acid in a watch-glass (72). Its specific gravity is gene- 
rally above 1*020. An exception to the above character is presented 
by the pale urine of infants at the breast, among whom deposits of 
uric acid are common. These often appear as a yellow crystalline 
sand, whilst the supernatant urine is frequently of low specific gravity, 
often 1'006, as pale as water, and containing very little urea. This 
circumstance admits of explanation from the small proportion in 
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Fig. 16, 



which the alkaline phosphates, the presumed solTent for urio acid, 
exists in the urine of infants. 

122. 3£wroscopic CharacUrs. — The varietiea presented by uric 
acid in ita crystalline form are very remarkable; all of them, how- 
evefj may be traced to aome modification of the rhombic prism, which 
may be aasumed as the normal crystalline form of this substance* 
But two varieties can be artificially obtained, by filtering a warm 
solution of urate of potass or ammonia, into dilute and warm hydro- 
chloric acid ; either perfect rhomboids, or square tables, generally 
excavated at the sides into an imperfect hour-glass figure, being 
obtained. The latter have been erroneously described, both in this 

country and in America, as identical with 
the dumb-bell deposits of oxalate of lime^ 
to which they have no analogy whatever, 
except in a distant resemblance in form. 
These varieties cannot always be produced 
at will, and appear to depend upon the 
strength of the solution of the urate em- 
ployed, and temperature of the dilute acid. 
Examined with polarized light, the trans- 
parent crystals of uric acid exhibit a beau- 
tiful series of colored bands, particularly 
with slowly precipitated specimens ■ their brilliancy of tint is only 
equalled by that of the scales of the diamond beetle. 

123* The crystalline forms of urinary deposits can be examined by 
merely placing a drop of the turbid urine on a plate of glass, ond 
examining it with a microscope under a good half-inch achromatic 
object-glass. By far the most satisfactory mode is, however, the fol- 
lowing — which, by rendering the crystals distinct, amply repays the 
trouble it requires. Allow the urine to repose for a short time in a 
tall vessel, decant the greater proportioUj and pour a teaspoonful of 
the lowest turbid layer into a watch-glass, gently warming it to dis- 
solve the urates, and to aid the deposit. Remove the supernatant 
urine with a pipette, and replace it with a few drops of water; then 
place the watch-glass under the microscope, and the crystals covered 
by the water will become most beautifully distinct. Dr. Venables 
has suggested a mode of collecting the crystalline urinary deposits 
for examination which is exceedingly convenient, and economizes the 
time required for the above process. This is founded on the ten- 
dency of these bodies to cohere on the cork of the bottle containing 
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the urine. For this purpose the bottle should be inverted for a few 
minutes, then quickly erected, and the cork being withdrawn, the 
drop of fluid adhering to it should be transferred to a piece of glass. 
On gently covering this with a piece of mica, or thin glass, the crys- 
talline form of the deposit can be readily recognized under the micro- 
scope. 

All crystalline deposits may be examined by transmitted or re- 
flected light, the latter having some advantages when the crystals 
are large or in masses. All that is then required is to place on the 
stage of the microscope, and under the watch-glass, a piece of black 
velvet ; by means of a condensing lens, let a strong light be thrown 
upon the crystals ; then bring the object-glass into proper adjust- 
ment, and the color as well as the figure of the crystals will become 
beautifully defined on a black ground. In the following microscopic 
views, most of the larger crystals are thus represented. 

124. In Fig. 17 are represented the common rhomboidal crystals 
of uric acid ; these are sometimes found so thin, as to be merely pale, 
lozenge-shaped laminae ; more generally, however, they are thicker, 
and then by adjusting the light carefully their sides and true figure 
become well marked. Many of them appear nucleated, from the pre- 
sence of certain internal markings, as if one crystal included another. 
It seldom happens that the angles of these are sharply defined, the two 
obtuse corners being most generally rounded ofi*; and sometimes the 
acute angles are blunted, so that the whole crystal appears elliptical. 

Pig. 17. Pig. 18. 





The most perfect specimens of these are found in deposits of yellow 
sand in the urine of young infants ; I have never seen them in red 
sand, or in deposits produced artificially by the addition of a mineral 
acid to urine. When the deposit has been of long continuance, 
especially in cases of calculous disease, the rhomboidal outline of the 
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crystal h replaced hj a square one (Fig, 18). The deposit is then 
generally higb-coloredj and the crystals much thicker tlian in the 
former variety. In these an internal marking, like a framework, is 
visible. Several accidental varieties of these rhomboid and square 
crystals exist ; of these the moat curious present a spindle-like figure, 
the obtuse edges being rounded, and the margin on either side exca* 
vated (Fig. 19), so as sometimes to approach a fleur-de-lis outline. 



Fig. \B. 



Fig. 2r>. 





Many uric deposits appear at first sight to be made up of flattened 
cylinders, presenting a very remarkable appearance (Fig- 20), Upon 
making them roll over, by adding a few drops of alcohol^ or by agi- 
tation, the fallacy will be detected, and the supposed cylinders will 
be found to be really very thick lozenges lying on their sides. This 
variety is often fonnd mixed with the urates and oxalates of lime ; 
and is frequenyy observed in the deposit produced by the addition 
of hydrochloric acid to urine. 

125. The crystals are sometimes found to be very thin, and lortger 
than broad, so as to represent square tables. These in general have 
tbeir surfaces quite smooth, especially when they occur in pale neutral 
urine. WheOj however, they are met with in very acid urine, or are 
precipitated by the addition of nitric acid, the aides of the table are 
strongly defined^ but the extremities are closely serrated, as if made 
up of a number of closely packed, irregular needles, crystallized on 
the body of the crystal. The whole surface is sometimes marked 
with myriads of close dark lines. When carefully examined, their 
bodies present a very remarkable internal marking, like two crescents 
placed with their convexities opposed (Fig, 21). This curious ap- 
pearance is only visible in the non-striated body of the crystal, and 
is most clearly seen after they have been dried and preserved in 
Canada balsam. 
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The cause of this very remarkable appearance is not very obvious. 
I am, however, convinced that these crystals are compound. Dr. 
Burton, of Walsall, who has worked at this subject With great zeal. 

Fig. 21. Fig. 22. 





informs me that he regards them as being made up of two rhomboidal 
crystals, with their apices approximated, and then become covered 
up with an aggregation of acicular crystals, as shown in a, 6, (?, Fig. 
22, where these several stages of formation are represented. I have 
fancied that by breaking these crystals by pressure, there was evi- 
dence of their really being formed by a couple of acute rhombs, 
superposed laterally, as shown in section (f, e. When such crystals 
are immersed in a fluid, as water, or Canada balsam, it will enter be- 
tween the crystals by capillary attraction, and exhibit two curved 
outlines where the crystals approximate most closely, as in the well- 
known experiment of allowing water to ascend between two glass 
plates slightly separated at one end. I am induced to adopt this 
opinion, as I have never seen these curved markings except in crystals 
immersed in fluid or preserved in balsam. 

126. A curious question arises as to the cause of these variations 
in the crystalline form of uric acid, for although they are all tracea- 
ble to recognized variations of the primary rhomboidal crystal, still 
there must exist some recognizable cause of these varieties. Dr. 
Burton has communicated to me some interesting remarks on this 
subject, and he seems to have a strong impression that variation in 
the composition of the urine modifies the form of the crystal, and 
hence a knowledge of the crystallized form of a deposit may possibly 
indicate the condition of the secretion, and consequently of the morbid 
state developing the lesion of function which exists. This very inge- 
nious idea deserves a careful examination. 

Dr. Schmidt, of Dorpat, has thrown much light on this subject, in 
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Fig. 23. 



a little essay on the g^nesk of uric acid, and lie bas shown that varia- 
tions in the rapiditj and manner of the precipitation will curiously 
modify the results. He found that when a drop of a solution of urate 
of soda is placed on a plate of glaas with a drop of strong acetic acid, 
the following results were seen : At the moment of contact, a deposit 
of excessively minute globules (a) appears, often presenting the mole- 
cular movements described by Mr* R, Brown, The globules at last 

cohere into oval masses (b), which ulti- 
mately become transparent (c), and subse- 
quently assume the form of hexagonal 
tables (d), or vertical prisms. 

If a drop of concentrated solution of 
urate of soda be heated to boiling, and an 
excess of acetic acid added, it will remain 
clear at first, but soon after will begin to 
deposit crystals of uric acid in rectangular 
columns and tables (e), more rarely in 
pseudomorphous forms, made up of an ag- 
gregation of parallclopipedons. If the solution be not heated so 
strongly before the acetfc acid is added, rhombic prisms are formed 
(p), and when the solution is still cooler^ even these become modified 
in figure (o)* If a drop of the mixture of solution of urate of soda 
and acetic acid be placed whilst boiling hot on a plate of glass, and 
be suddenly cooled by touching it with a glass rod, rhombic prisms 
are rapidly deposited, and grow up to a certain point, when on a 
sudden they become opaque, and split into minute rectangular paral- 
lelopipedons. 




Fig. 24. 



Fig. 25. 








127. Coarse, and deep orange or red, sand is generally composed 
of cohering crystals, forming, indeed, minute calculi. Two varieties 
of these are frequently met with, one formed (Fig, 24) of cohering^ 
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thick, rhomboidal prisma, and the other of aggregated lozenges in 
spinous masses. The latter are most frequently found where a marked 
tendency to the formation of calctiU exists (Fig, 25). It is not un- 
frequent to find these masses crystallized on a hair, just as sugar- 
candy is crystallised on a string or thread. When very hastily de- 
posited by the sudden cooling of the urine, or by the addition of a 
strong acid, uric acid is sometimes precipitated in irregular masses, 
resembling, on microscopic inspection, irregular fragments of yellow 
quartz ; this, howeverj is unfrequent, and is the only exception I am 
acquainted with to uric acid occurring in well-defined crystals. More 
rarely we meet with aggregated masses of thick lozenges (124) of uric 
acid^ presenting a very beautiful appearance, as shown (Fig, 26) from 
a drawing given mo by Dr. Burton* 

All the forma of coarse uric acid gravel, on digestion in liquor 
potasses in the cold, dissolve nearly entirely, the insoluble residue 
consisting of flakes of mucusj and very frequently minute crystals of 
oxalate of lime* 



Fig. 26. 



Fig. 27. 





128, In examining some specimens of urine, in which I had reason 
to suspect the presence of uric acid, I have occasionally met with a 
remarkable variety, resembling, to the naked eye, slender fibres of 
hairs, about the eighth of an inch in length. These, on microscopic 
examination, were found to consist of numerous very minute lozenges, 
cohering in linear masses (Fig. 27), from having crystallized on a 
fibrinous cast (319) of a uriniferoua tubule. 

129. Another variety of uric acid deposit is exceedingly common 
in gouty persons ; it occurs in little spherical masses of a pale yellow 
color, varying in size from that of small millet seeds to that of a large 
pea, which ought indeed to be referred to the class of culculi rather 
than of deposits. 
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This pisiform deposit is remarkable foritB pensistence often during 
many years ; it frequently vanishes for many montbB, and tlien re- 
appears. I have generally observed the patient to remain free from 
gout during the presence of this deposit, and often to suffer from a 
severe paroxysm on its sudden disappearance. It is really remark- 
able what an enormous number of these minute calculi are frequently 
passed^ I have met with cases in which upwards of two hundred, of the 
size and color of small mustard seeds, have been parsed in two days. 
These pisiform concretions, after a few minutes' digestion in weak 
nitric acid, undergo a curious change, their crystalline structure be- 
coming visible, presenting the appearance of numerous acute rhom- 
boids, diverging from a common centre. It is evident that they at 

their first formation, possess this 
Fig- 26* forraj the rounded smooth surface 

being subsequently produced by 
the deposition of minute crystals of 
uric acid or the urates between the 
projecting angles. 

The three representations in the 
accompanying figure give three 
other forms assumed by uric acid: 
a is the dumb-bell crystal ; fe, a 
fusiform, and e appears to be a 
duplicated variety of that form of 
crystal which has been^ in a pre- 
vious page (Fig. 19), compared in 
outline to a fleur-de-lis* 
130. BiagnosiM of Depomtn of the Urates. — These deposits vary 
in color, from absolute whiteness, through almost every variety of 
tint, to a pale fawn-color (the most frequently met with), brick^red, 
pink, or purple. All these various-colored deposits present certain 
characters in common ; they never appear in the urine until after it 
has cooled, and disappear with the greatest readiness on the applica- 
tion of heat. The purple deposits require rather a higher tempera- 
ture for solution than the paler varieties, and sometimes^ on account 
of the concentration of the urine, the addition of a little water is 
necessary before they quite disappear. The addition of liquor am- 
monisQ, or liquor potassse, immediately dissolves these deposits* but 
at the same time renders the urine a little turbid from the precipitate 
of the earthy phosphates. 
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181. Characters of Urine depositing the Urates. — The following 
modifications are most important : 

Ist. A pale urine of low specific gravity (1-012), becoming opaque 
on cooling from the deposition of nearly white urates, which instead 
of readily falling, form rope-like masses in the fluid, and present, on 
a superficial view, so much the appearance of muco-pus, as to have 
been mistaken for it. Their disappearance on the application of 
heat will at once discover their real nature. 

2d. A pale amber-colored urine of moderate density (1*018), which, 
on cooling, lets fall a copious fawn-colored deposit, resembling a bath- 
brick grated into the urine, disappearing with the utmost readiness 
on applying a gentle heat. This deposit is of frequent occurrence, 
often very transient, and is so constantly an attendant on the slight- 
est interference with the cutaneous transpiration, that a "cold*' is 
popularly diagnosticated whenever this state of things exists. 

8d. Whenever febrile excitement prevails, the urine becomes con- 
centrated, rises in density (1*025), and deposits, on cooling, a reddish- 
brown sediment, constituting the well-known lateritious, or brick-dust 
sediment. This variety of urine generally becomes turbid on the ad- 
dition of a drop of nitric acid, not from the coagulation of albumen, 
as has been frequently but erroneously supposed, but from the pre- 
cipitation of uric acid in minute microscopic rhomboidal crystals, 
notwithstanding the amorphous appearance they present to the 
naked eye. 

4th. In all cases where there exists great obstruction to the elimi- 
nation of carbon, as in well-marked affections of the portal circula- 
tion, especially when connected with organic disease of the liver or 
spleen, or less frequently when suppuration, particularly of a strumous 
character, is going on in the body, the urine is generally found to 
possess, in many instances, a deep purple or copper color, often verg- 
ing on crimson, so as to have led to the idea of blood being present. 
These deep tints appear to me to depend upon the presence of an 
excess of purpurine (180). Whenever a deposit of the urates occurs 
in such urine, either spontaneously or by immersing it in a freezing 
mixture, it combines with the pink pigment, forming a kind of lahe^ 
and which is often so abundant as not to entirely disappear by heat, 
until the urine is diluted by the addition of water. These deposits 
do not exhibit their delicate tints until after being collected in a 
filter ; they readily give up their coloring matter to alcohol, whidi 
scarcely acts on the urates they contain. 

182. It has been shown by Dr. B. Jones, that the quantity of the 



138 



PATHOLOGY OF tTRtC ACID. 



FiR, B. 



urates really existiag in the urine is not always indicated by the 
amount of the deposit, for if the urine is less acid than usual, it will 
hold dissolved much more of these salts than when of average acid- 
ity. On the other hand, very acid urine will cause a deposition of 
the urates when but a moderate proportion of this body Is present. 

183. Microscopic Characters of the Uraies^ — Wheu a drop of 
uriue, turbid from the presence of this aubatanee, is placed between 
two pieces of glass^ and examined with the microscope, a mere amor* 

phous precipitate is first aeen. On minute 
examination this will be found to be com- 
posed of myriads of excessively minute 
globules adhering together, forming little 
linear masses (Fig. 29), often mixed with 
crystals of uric acid. Sometimes, especially 
if the urine has been long kept, the minute 
particles cohere and form small opaque 
spherical bodies, appearing black by trans- 
mitted light, on account of their opacity: 
when examined by reflected light, on a 
black groundj they present a buff or fawn-color* On the application 
of a slight heat to the drop of urine, the particles of the urates disap- 
pear, again becoming visible on cooling. An elegant mode of show- 
ing the composition of the deposit, is to place a drop of the turbid 
urine in a watch-glass, and gently warm it; as soon as it has become 
clear, add a drop of almost any acid (the hydrochloric is perhaps the 
best), and as soon as it has become cold examine it with the microscope. 
The muddiness previously produced by the urate will have become 
replaced by lozenges of uric acid (Fig, 13). The urate of ammonia* 

* These erystala are believed to be urate of soda. Fig, 31 gives other varieties 

Fig. 31. 
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occurs very rarely m spherules with crystals of uric acid adhering 
to their surface ; this is occasionally observed in albuminous urine, 
occurring in dropsy after scarlatina (Fig, 80), and from its opacity is 
best observed by reflected light. 



Fig. 30. 




Fig. S2, 






184. It has been stated, especially by Continental observers^ that 
urate of ammonia occurs in deposits in delicate needles, some- 
times united so as to form Stellas. I have never seen this variety in 
urine. Fig. 32 shows the minute needles and atellio of urate of 
ammonia, artificially prepared by dissolving uric acid in a warm 
solution of ammonio-phosphate of soda, and allowing the crystals to 
separate by repose (79). It is difficult to imagine this form ever 
occurring in urine, as Dr. B. Jones has shown that the presence of 
saline matter, or of the coloring matter of urine, interferes with the 
needle-like crystallization of urate of ammonia, and converts it into 
minute globular particles. Urate of ammo- 
nia is abundant in the urinary excretion of 
birds and reptiles, forming nearly white 
q^ongy masses. It then generally appears 
in the form of oval or roundish bodies, ex- 
hibiting something approaching to a radi- 
ated structure. Fig, 33 shows a specimen 
from the tirine of the pigeon, from a draw- 
ing by Dr* Garrod, 

135. Of the other salts of uric acid, the 
urate of soda is the only one I hare satis- 
factorily recognized, forming a distinct deposit. It occurs occasion- 



Fig. 33. 




ofipbertcsl masses, either single or united, surrounded bj spiauleaj and also of the 
duiob^lieU forni, which is not aa frequ^titlj met with, ^ 
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ally in gout, but I have more generally met with it in the urine of 
persons laboring under fever, who were treated with carbonate of 
sQcla^ It then occurs in round yellowish or white opaque masaest, 
provided with projecting, generally curved procesaes, forming a very 
remarkable figure (Fig. 34). Varieties of this, more confusedly crys- 
talline^ are less un frequent* When artificially prepared, by dissolv- 
ing uric acid in a hot solution of carbonate or phosphate of soda, it 
appears in two forms, depending upon the mode of preparation. If 
allowed to separate on cooling from the solution, the urate of soda 
crystallizes in needles and tufts (Pig- 35); but if a solution of it 



Fig. 34, 



Fig. 35. 





be allowed to evaporate spontaneously on a glass plate, it aBsumes 
the form of spherical masses like minute pearls. 

136. Pathological Changes in the Quantiti/ of Uric Acid and its 
Bases, — Independently of an alteration in the proportion of uric acid 
by an excess or deficiency of nitrogen in the food (84), certain patho- 
logical states of the system exert a most important influence on the 
quantity excreted. We have seen that uric acid may be traced to 
two great sources, viz., the disintegration of tissues, and to nitro- 
genizcd food (89). It is obvious, therefore, that whatever increases 
the rapidity of the former process, or interferes with the due digestion 
or assimilation of the latter, will materially affect'tho amount of uric 
acid contained in the urine. Experience has shown that in all dis- 
eases attended with great emaciation, when the wear and tear of the 
frame is not compensated by the supply of food, an increased quan-^ 
tity of uric acid appears in the urine, if the kidneys remain suffi- 
ciently healthy to perform their functions. But certain exceptions 
are presented to this general rule, in cases where the renal funetion 
is itself impaired, as in granular disease of the kidney (Morbus 
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Brightii). In all acute inflammatory diseases, in acute inflammation 
supervening upon chronic mischief, in rheumatitis, in organic, or 
even sometimes functional affections of organs materially influencing 
the circulation, as the heart, liver, and perhaps the spleen, a con- 
siderable increase in the quantity of uric acid will occur, and deposits 
of this substance, either free or combined, will appear in the urine. 
Taking the average of eleven cases of acute inflammatory diseases, 
reported by M. Becquerel, and twelve of continued fever (on the 
fifteenth day), by M. L'Heritier, we find that the quantity of uric 
acid was more than double the healthy average. 
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In the two allied affections, gout and rheumatism, exclusive of the 
many neuralgic diseases properly referred to the latter, a remarkable 
tendency to the formation of an excess of uric acid, both pure and 
combined, occurs. The elements of the acid, or its combinations, 
are in these diseases supplied by the nitrogenized elements of the food, 
as well as by the changing tissues of the body. In such quantities 
is urate of soda often generated, that the watery portions of the blood 
are not sufficient for its solution ; and part of it is deposited in the 
joints and sheaths of the tendons, producing painful swellings. 

137. Dr. Garrod*" has indeed succeeded in discovering urate of 
soda in the blood of gouty patients, and by the following process 
any one may satisfy themselves of this very important fact. Collect 
the serum of blood of a gouty patient, evaporate it to dryness over a 
water-bath, and reduce the dry mass to powder. Digest this with 
water of the temperature of 100° for an hour. Urate of soda with 
other matters will be dissolved out, and on evaporating the solution 
to a small bulk, and adding a little strong acetic acid, acetate of soda 
will be formed, and crystals of uric acid deposited after a few hours. 
They are more readily obtained if a few fibres of flax or tow are 
^placed in the fluid, as they then crystallize upon these bodies like 
sugar-candy on a string. Dr. Garrod found that, on first removing 
the fatty matter from the dried serum of blood by digestion in alco- 
hol, and exhausting the insoluble residue by boiling water, the con- 
centrated decoction by repose became covered with a pellicle of crys- 
tals of urate of soda (Fig. 86). He has produced evidence to show 
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tliat whilst uric acid always exists in the blood both in acute and 
chronic gout, it is very deficient in the nrine. In the acnte form of 

the disease, the uric acid becomes remark- 
^* " ably diminished in the urine immediately 

I "V before the gouty paroxysm^ obviously 

^c \ pointing out its accumulation in the 

* -^ ^ blood, 

138. In all diseases attended with exces- 
sive debility, independently of acute dis- 
ease, especially where an anicmic or chlo- 
rotic 8tate exists, and when the circulation 
16 languid^ or, if excited, the excitement is 
owing to irritation rather than inflammation, a deficiency of nric 
acid occurs, And no deposits ever take place in the nrine, unless the 
quantity of water present be remarkably diminished. The diminu- 
tion of uric acid is well observed after losses of blood, in chlorosis, 
and in many neuralgic and hysteric affections* The average drawn 
from four cases of chlorosis, observed by Becquerel, and one of 
melsena, another of irritable uterus, and a third of spermatorrhoea, 
examined by myself, is as follows ; 

Average density, , , , , . 1*015 

Water, . . . . . . . 97^"0 

Uricaddj . . . . , . -184 

The quantity of nric acid being less than one-half the normal pro- 
portion* 

139* As a general rule, whenever the functions of the skin are 
impaired, where a due amount of secretion is not exhaled from the 
surface, an excess of nitrogen is retained in the blood, and ulti- 
mately separated by the kidney in the form of urates, or perhaps 
urea, or creatinine, which substances contain respectively 38, 46, and 
87 per cent, of this element* A person in apparently good health, 
experiences, from exposure to a current of cold air, a slight cheek to 
perspiration, and the next time he empties his bladder he voids urine 
of a deeper color than is usual with him, and on cooling it becomes 
turbid from the precipitation of the urates. The explanation of this 
phenomenon, with which every one is familiar, is found in the kidneys 
assuming temporarily a kind of compensating ftmction for the skin« 
It is true that uric acid, or the urates, are not naturally expelled 
from the surface of the body, but certain organic matters^ rich in 
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nitrogen, certainly are ; and if their proper emunctor j, the skin, has 
for a time its functions arrested, thej are probably filtered from the 
circulating mass by the kidneys, in the form of urates. That nitro- 
genized products are exhaled from the skin is indubitable. Dr. Fara- 
day calcined pure river sand, and on heating it with hydrate of potass, 
it yielded no trace of ammonia. On merely passing this sand over 
his hand, and then treating it in a similar manner, ammonia was 
eyolved. A piece of ignited asbestos, by mere pressure for a short 
time between the fingers, absorbed enough of some nitrogenized or- 
ganic matter to evolve ammonia when heated with hydrated potass. 

I have two or three times been consulted in the cases of patients 
lying bedridden from rheumatic gout, in whom one or both legs were 
covered with an eczematous eruption, and the parts on which the 
exudation from the surface had dried have been actually frosted with 
microscopic crystals of urate of soda. 

Although my observations have not been sufficiently extended to 
warrant its announcement as a general law, I may state that in cases 
of lepra, psoriasis, and ichthyosis, where the excreting functions of 
the skin have been much impaired, the urine has been much richer in 
urea than was consistent with health. 

140. It is quite certain that the value and importance of the func- 
tions of the perspiratory system, in relation to those of the other depu- 
rating organs, have not been sufficiently estimated. The following 
observations of Mr. Erasmus Wilson^ on this subject are exceedingly 
striking and interesting : '' I counted the perspiratory pores in the palm 
of the hand, and found 3528 in a square inch ; now each of these pores 
being the aperture of a little tube of about a quarter of an inch long, 
it follows that in a square inch of skin on the palm of the hand, there 
exists a length of tube equal to 882 inches or 78*5 feet. Surely 
such an amount of drainage as 73 feet in every square inch of skin, 
assuming this to be the average of the whole body, is something won- 
derful, and the thought naturally intrudes itself, — What if this drain- 
age were obstructed?" "The number of square inches of surface 

in a man of ordinary height and bulk is about 2500 ; the number 
of pores, therefore, is 8,820,000, and the number of inches of perspi- 
ratory tube 2,205,000, that is 183,750 feet, or 61,250 yards, or 
nearly 84 miles.'' 

141. From a series of careful observations, Seguin^ ascertained 
that, on an average, eleven grains of matter were exhaled from the 
skin in a minute, equal to 15,840 grains, or 38 ounces, in 24 hours* 
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Consequently, the amount of perspired matter very nearly equals 
that of the urine. The exhaled fluid was afterwards examined by 
Anselraino,^ who found that it contained on an average 0*88 per 
cent* of solids; and 100 grains of this solid extract contained 22*9 
grains of saline matter. Hence in the course of 24 hom^ the skin 
exhales — 



SaKne matter, . 

Water and Tglatile matt^r^ 



107-4T graiofli 
81*92 '* 
15550-61 ** 



15840 



This organic matter contains mtich nitrogen, and I have more than 
once detected it in a body resembHng, if not identical with, urea, an 
observation confirmed by the researches of Landererp Berzelius*' 
states that osmazorae, another nitrogenized substance^ is an ingredi- 
ent in the perspired fluid* It may be safely assumed, that when the 
skin is unable to perform its functions, the 107 '47 grains of organic 
matter, which then lose their proper outlet, appear wholly or partly 
in the urine in the form of urates. 

142. As already stated, the above conditions occur when the kid- 
neys are healthy ; but if organically diseased, or even merely in a 
state of congestion, or when the tubular structure is in a state of 
inflammation, as in the dropsy after scarlet fever, they allow the exu- 
dation of the albuminous elements of the blood, the vital chemistry 
of these organs being too far deranged to allow their filtering off the 
proper proportions of the constituents of urine from the system. 
Hence, in the disease in question, the disappearance of albumen, and 
the increase of uric acid in the urine, become valuable indications of 
convalescence. Dr. Marcet** was the first who suggested that inter- 
ference with the functions of the skin might in some way account for 
calculous deposits {153). 

143. Professor Liebig has recognized one great cause for the ap- 
pearance of an excess of uric acid in the urine, founded on his theo- 
retical views of the conversion of this substance into urea (83). It 
may be thus briefly enunciated ; that as normally the insoluble uric 
acid, presumed to be first produced by the metamorphosis of tissues, 
is (under the influence of oxygen, supposed to be conveyed in the 
red blood-discs) converted into the soluble urea, whatever increases 
the number of blood-discs (carriers of oxygen), or quickens the 
circulation, must cause the more complete conversion of uric acid 
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into urea ; and less of the former and more of the latter will appear 
in the ifrine. Conversely, whatever interferes with the perfection of 
oxygenation in the body, must necessarily produce an excess of uric 
acid. From this view,^ it follows that the quantity of uric acid 
ought to be positively or relatively to urea, decreased in 

1. Fever. 

2. Acute Phlegmasise. 

3. Phthisis. 

And conversely it should be increased in 

1. Chlorosis. 

2. Anaemia. 

3. Pulmonary emphysema. 

The only mode of testing hypotheses of this kind, emanating from 
a great and respected authority, is by clinical observation ; and so 
far as recorded facts are concerned, they fail altogether to give the 
slightest support to the ingenious theory of Professor Liebig.* 

144. The labors of Edmund Becquerel** in urinary pathology, 
furnish us with a mass of carefully recorded observations, which, 
made with no view of supporting or disputing any preconceived 
notions, are peculiarly entitled to respect. The numbers in the fol- 
lowing table are calculated from some of the analyses alluded to, and 
point out the actual quantity of uric acid and urea excreted in the 
twenty-four hours, and the relative proportion they bear to each 
other in several diseases. 





Qoantityiii 


24h<mn 






of 


Batio of nrie 








acid to urea. 


Urie add. 


Urea. 


Grains. 


Qraiofl. 




Healthy urine (BecquereVs average), . 


8-1 


255- 


1:31-48 


Chlorosis, paiDimum of five cases, . 


1-8 


77-6 


1:43- 


Chlorosis, maximam of five cases, . 


6- 


172- 


1 : 29- 


Palmonarj emphysema, extreme dys- ) 

pnoea, J 

Phthisis, tabercles softened. 
Phthisis, three days before death, • 


4-9 


172-* 


1 : 35-1 


9-1 


66-7 


1: 7-33 


9-8 


29-4 


1: 3- 


Morbos cordis, with icterus, • 


9-82 


73-3 ' 


1: 7-6 


Acute hepatitis, with icterus, . 


1118 


61-6 


1: 6-6 


Icterus, 


17-76 


285-6 


1 : 16-1 


Milk fever, 


19- 


133- 


1: 7-47 



* Lehmann thus writes in reference to thia theory : *^ The pretended oxidation of 
the constituents of the blood, which was supposed to explain phthisis, as well as 
gout and stone, is not the simple method by which alone specific disease or indi- 

10 
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From this table we find that m ctlorosis, a disease of anaemia, in 
which oxygenation of the bloody oti the theory of Liebig, must be 
most imperfect, the uric aeid, instead of being in excess, ig positively 
and relatively below rather than above the healthy average (138)* 
In pulmonary emphysema, again, the same thing ib observed, 
although, from the want of integrity in the function of respiration, 
nric acid ought to abound ; while in acute hepatitis, and in phthisis, 
diseases in which^ on Liebig*B own showing, oxidation is actively 
going on, the uric acid, both abstractedly and in relation to the urea, 
IB at a minimum instead of a maximum* The curious disease, diabetea 
mellitus, or glucoauriaj seema, moi-eover, to offer a serious objection 
to the validity of the opinion, that in phthigis, excessive oxidation is 
a necessary condition, and therefore the uric acid must ho oxidized 
into urea and disappear from the urine (even if it were true that uric 
acid deposits did not occur in this disease). Diabetes and phthisical 
disease of the lungs so frequently occur together, that some patholo- 
gists have even gone so far as to suppose this complication to be a 
necessary one. Yet here, while phthisical disorganization is pur- 
Boing its destructive course, and excessive oxidation is supposed to 
be rapidly destroying the tissues of the body, an abundance of a 
highly carbonized, indeed, a readily oxidizahle substance is generated 
in the body, circulates in the blood, and escapes by the kidneys* An 
analogous argument is afforded us by the comparative chemistry of 
urine of different animals. ThuBj the pig is peculiarly prone to lay 
up enormous stores of fat in its economy, and is therefore laden with 
a substance whose ckief function, according to the views now under 
consideration, is to appropriate oxygen, and yet in the urine of this 
most greasy animal no uric acid exists, but urea has been found in 
the proportion of 4 "9 grains in 1000* I confess it seems difficult to 
conceive how excessive oxidation can be supposed to be going on con- 
temporaneously with the copious formation of inflammable bodies, 
sugar and fat. 

145. Is it possible in any manner to reconcile these facta, the 
actual result of experiment and observation, with the hypothesis of 
Liebig ? If we admit that an amount of oxygen, requisite for the 



vidual wdl-characterized processes can be explained with BclentlGc flccaracj. For 
ihare are m acuie and but few chronic diseases in t^hich the oxiduiion of the con* 
Hiiaints of the blood i$ not diminishtd or impeded ^^ And again, ** thai there ii fio 
diieaae characterized b^ a too sudden or rtjpid oxidatimi of the Mood.*^ (Lth- 
ttftiLEi^i **rhjaiological Cbemiatrj," by Dr* Day, to!, i, p, 210.) 



LIEBia'S HYPOTHESIS. 147 

destruction of tissue alone, enters the system, uric acid' ought to 
occur in the urine ; in proportion as this amount is exceeded, the 
acid becomes converted into urea. Therefore, by supposing that 
in inflammatory affections the change of tissue (or emaciation) is 
80 rapid in its progress under the influence of disease, that all the 
oxygen entering the lungs in a given time is suflScient alone for 
the production of uric acid, an excess of this body will occur in the 
urine. On the other hand, if the disease does not so rapidly ema- 
ciate the patient, the metamorphosis of tissue will proceed suffi- 
ciently slow to allow oxygen to react on the uric acid, and but a 
minimum reaches the urine. By allowing this latitude to the theory, 
the general absence of uric acid deposits in chlorosis and anaemia, 
and their presence in inflammation, is accounted for. Still the 
great objection regarding phthisis remains, as this disease is espe- 
cially mentioned by Professor Liebig in his work as one in which the 
excess of uric acid does not occur. But even this may be reconciled 
to his views by a remark he made to me in a conversation on this 
very subject, that he did not mean by phthisis the disease in any 
stage in which disorganization of lung was going on, for here he 
admitted with all, that uric acid occurred in excess, but intended his 
remarks to apply when only the early stage of tuberculization ex- 
isted, corresponding, so far as I understood him, to what is known in 
this country by the term tubercular cachexia. 

146. Excluding all abstract theories, whenever an excess of uric 
acid, either alone or in combination with bases, occurs in the urine, 
a normal quantity of water being present (30 to 40 ounces in twenty- 
four hours), it may safely be inferred that one or other of the follow- 
y ing states exists : 

. nr -^ r *.• -J ^1. *i- ^ ^^ Fever, acute inflammation, 

A. Waste of tissue more rapid than the supply of I , . . n . , ,. 

., .J . , ^ . > rheumatic inflammation, phthi- 

Ditrogenized nounshment, as in I . ' '^ 

„ c 1 r •* • Ai. r J A xv • "1 Excessive indulgence in ani- 

B. oapply of nitroeen in the food ffreater than is , /. , ., .-. rr jt 

. \ ^ , . , , ^ . mal food, or the quantity of food 

required for the reparation and supply of tissue, r . . .i •.. ^ 

\ *^ ^'^ '' remaining the same, wth too 

# as m ,. ,, , jf, . ' 

J little bodily exercise. 

c. Supply of nitrogenized food not being in ex- \ 

cess, but the digestive functions unable to as- V All the grades of dyspepsia. 



similate it 



D. The cutaneous outlet for nitrogenized excreta 

being obstructed, the kidneys are called upon 

to compensate for the deficient function. 
B. Congestion of the kidneys, produced by local | Blows and strains of the loins, 

causes. J disease of genital apparatus. 



All, or most stages of dis- 
eases attended with arrest of 
perspiration. 
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147, It is quite possible for an exceas of uric acid to exist in the 
urmc without forming a deposit, and vice tferid^ the presence of a 
deposit does not necessarily indicate the existence of an abnormal 
proportion (132), It is, however, easy to discriminate between these 
c&seSp for if a deposit of the urates be present whilst the bulk of the 
urine in twentj-four hours m not below the average^ it is tolerably 
certain that an excess of uric acid exists. But if the bulk of the 
urine be much below the natural quantity, a deposit may occur simply 
from there not being sufficient water to hold it in solution. To de* 
termine whether an excess exists, let all the urine passed in twenty- 
four hours be collected, well shaken, and a given quantity, as about 
two ounces, be mixed in a conical glass vessel with about half a drachm 
of hydrochloric acid. In sbt or eight hours crystals of uric acid will 
be copiously deposited on the sides of the glass^ To insure the sepa- 
ration of the whole, they should be allowed to repose for twenty-four 
hours, and may then be wacshed, dried, and weighed in the manner 
already described (19)* This little operation is so easily performed, 
that it can scarcely be deemed troublesome ; and by a simple multi- 
plication sum, the whole amount of uric acid secreted in twenty-fonr 
hours can thus be readily ascertained without the fear of any conside- 
rable error. 

148, The copious deposit of the urates occurring after eating more 
freely of animal food than is required for the supply of the wants of 
the body is a well-known phenomenouj and will occur in persona 
whose digestive organs are in perfect vigor, simply from a greater 
amount of matter being given them to assimilate than they are ade- 
quate to. In like mannerj if a person's digestive powers are im- 
paired either partially or temporarily, as after a debauch, he will be 
unable to convert into healthy chyle even a small proportion of food, 
and hence its albuminous elements, imperfectly assimilated, enter the 
circulation, to be evolved by the kidneys, and perhaps other emunc- 
tories. Particular idiosyncrasies with regard to the action of the 
stomach on certain articles of diet also exist ; thus a single cup of coffee^ 
or green tea will, in many persons, determine the formation of a de- 
posit in the urine, as if the caffein present in these two beverages had 
escaped the dlgeattve powers of the stomach, and become converted 
into urates* 

149, The conditions above referred to apply alike to the presence 
of free or combined uric acid, but certain other circumstances require 
consideration in connection with ita occurrence in a free or crystal- 
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line state only. The appearance of a deposit of urates may be caused 
by a mere exaggeration of a natural condition ; being a simple in- 
crease in quantity of salts normal to the urine. When, however, the 
acid occurs in a free state, it shows that not only it may be in excess, 
but some change has occurred in the urine, which has separated it 
from the base with which it had been previously combined. A de- 
posit of free uric acid may depend on one or other of the following 
conditions: 

. A. An excess of this acid may exist, and be separated by the 
kidney in too large a quantity to be all converted into 
urates. 
B, The quantity of uric acid being normal or nearly so, certain 
changes occur in the urine which have induced a separation 
from its solvent. 

So long as in the pathological states above enumerated, the quan- 
tity of uric acid is not too great to combine with the bases simulta- 
neously excreted, whether derived, as I have supposed, from the phos- 
phate or not (81), the urine will be transparent upon being passed, 
but on cooling a more or less copious deposit of urates will take place. 
But if the acid exceed this quantity it is held in solution by phosphate 
of soda so long as the urine is warm ; on cooling, being partly de- 
posited (79) in the form of a crystalline sand or gravel (80). If, 
without the amount of this substance being increased, a minute quan- 
tity of a stronger acid reach the urine, the uric acid is deprived of 
its base, and is precipitated in crystals. 

160. Of the first of these conditions the urine frequently presents 
a good illustration in heart disease, especially in great hypertrophy 
of that organ, in rheumatism, and many phlegmasia^. In these, it is 
common to find one day a deposit of urates, and perhaps on the next 
a sediment of crystallized uric acid will occupy the bottom of the 
glass vessel, and a dense stratum of urates will rest upon it. 

Of the second condition, examples are furnished by cases of irrita- 
tive dyspepsia with pyrosis ; here a large proportion of free acid is 
generated in the stomach, and being absorbed, finds its way to the 
kidneys, setting uric acid free from any soluble urate that may be 
present. The acid thus generated by the stomach by disease is often 
considerable, far exceeding the proportion poured out during healthy 
digestion. In one case of schirrous pylorus, in which the patient 
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often vomited several pints of fluid m twenty-four hours^ I found s 
quantity of frea hydrochloric acid, equal in each pint to 22 grains of 
the pharmaceutical acid,** in addition to a sufficient quantity of some 
organic acid (lactic ?) to neutralize near 7 grains of pure potass. At 
another time the hydrochloric acid nearly disappeared^ and the quan- 
tity of organic acid in each pint required for saturation nearly 17 
grains of the alkali. 

151- If J as has been supposed, an organic acid (lactic or hutyric), 
be an clement of the perspired fluid, it is quite possible that by being 
retained when perspiration is obstructed, it may find its way to the 
urine, and precipitate uric acid* In this way imperfect action of the 
skin may cause a uric deposit without increasing the amount of 
nitrogenized matter conveyed to the kidney (138). Seguin, in addi- 
tion to the facts already stated (141)> abricrved that persplratton was 
lessened during digestion, and considerably diminished when this 
function was imperfect. In this way, a bulky meal may be an indi- 
rect cause of a uric acid deposit, besides affording pabulum for the 
formation of urates (147). 

152. Uric acid and urates may occur in great abundance in the 
ui'ine, so as to be serious sources of irritation, and then especially 
become primary objects of attention a^ definite diseases. Still we 
must never forget that a mere deposit of urates may be the result of 
causes hardly amounting to disease, and may be rather regarded as an 
evidence of the integrity of the depurating functions of the kidneys 
than of their lesion. We have frequently occasion to disabuse out 
patients' minds of very erroneous opinions they have entertained on 
this point, which have added very seriously to their anxieties by 
apprehensjons of impending disease. Uric acid or urates may be 
deposited in an insoluble form in the kidney or bladder, and aggre* 
gating, form a mass, on which, by a kind of imperfect crystallization^ 
great quantities of the acid or its salts may be deposited, giving rise 
to the formation of a caleulusp Uric acid is of more serious impor- 
tance than most other elements of calculous formations, not only from 
its constituting a large proportion of all urinary calculi, but even 
when they are chiefly composed of other ingredients, the nuclei on 
which they are deposited are, in the great majority of cases, composed 
of uric acid. Of 374 calculi contained in the museum of Guy*s Hos- 
pital, at the time I examined them, the nuclei are in 269 composed 
of uric acid or urate of ammonia alone*** 

On account of its solubility (1^0), urate of ammonia is not a fre- 
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quent component of entire calculi, although it often enters with other' 
ingredients into their composition. Indeed, calculi wholly composed 
of this compound are almost peculiar to childhood ; in Guy's museum 
there are but eight concretions entirely consisting of this substance, 
although it constitutes the nucleus in eighteen. It is hence very 
probable that if ever by medical treatment we can succeed in over- 
coming a calculous diathesis, or dissolving a stone in the act of 
growth, it will be by means directed to the solution of the uric acid 
or its combinations. 

163. Regarding the medical treatment of the different forms of 
uric acid gravel (limiting this term to deposits occurring so persist- 
ently or abundantly as to have become primary sources of irritation 
or annoyance) much might be said. Discarding altogether the exist- 
ence of any specific agent for a disease which is rather symptomatic 
of another affection than really idiopathic, the therapeutical agents 
may be briefly referred to the following heads : 

Attention to the Function of the Skin. — The remarks already made 
on the effect of an arrest of perspiration in furnishing a pabulum for 
the formation of a deposit (138), or by retaining in the circulation a 
substance capable of rendering uric acid insoluble (151), show the 
necessity of attending to this indication. I have repeatedly se^ 
diaphoretics, warm clothing, the use of a flannel, and in winter, 
even a chamois leather waistcoat, with friction by means of a flesh- 
glove or hair-glove, repeatedly remove a deposit of uric acid gravel ; 
and in more than one instance, where even an hereditary taint 
existed from gouty or calculous progenitors. The observations of 
Dr. Wilson Philip** have shown that the proportion of uric acid in 
the urine is notably diminished by the use of active diaphoretics. It 
is also probable that the extreme rarity of calculous affections in the 
navy might be partly explained by the kind of vapor-bath in which 
Bailors sleep, " the lower decks being the parts allotted to repose, the 
ports are, for the safety of the ship, necessarily closed at night, and 
the temperature of the surrounding air is thereby so exalted, that the 
place becomes a kind of steam-bath from animal exhalations ; the 
men being literally immersed in their own perspiration.** These are 
the remarks of Mr. Copland Hutchinson,*^ who, in allusion to the 
rarity of calculus among sailors, adds that from 1800 to 1815, up- 
wards of 126,000 men were employed in the navy. Of these nine- 
tenths had been employed at sea from a very early period of life. 
Only eight were affected with stone. It appears probable that three 
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of these were affected with calculus before entering the service* So 
that taking all the cases in the navy in the period above raentioned, 
it cannot be said that more than 1 in 34,000 were the subject of 
calculus. 

154» My own experience induees me to regard the warm or still 
better, the vapor-bath, as the most valuable diaphoretic. The latter 
JB readily employed in private practice by means of the very conve- 
nient and portable apparatus of M, Duval, which has for a long time 
superseded other forms of vapor- bath at Guy's HospitiiL* Actual 
diaphoresis is by no means necessary in the treatment of all cases 
of uric gravel ; friction to the skin, and, when persons are suffi- 
ciently robust, immersion in the cold-bath, or cold sponging on rising 
from bed, followed by rubbing the surface of the body with a dry 
and rough towel, until reaction is produced, is often of great service, 

155. MeMtming the Tone of the Organs of Otgestian* — By effecting 
this, ft double object is attained : the perfection of the primary assimi- 
lation of the food by which the entrance into the blood of a crude nitro- 
gonized matter, capable of being converted into uric acid, is checked 
(148) ; and the prevention of the generation of any acid^ the product of 
unhealthy digestion (150), which might be absorbed into the circulation, 
reach the kidneys, and act as a precipitant of uric acid. This part of 
the treatment of calculous affections must he modified by the peculiari- 
ties of the case, andj indeed, is identical with that of the different 
forma of dyspepsia. Careful attention to the bowelsj avoiding exces- 
sive purging, the use of minute doses of mercury, as of a grain of piK 
hydrargyri or hydrarg, c* creta, with thrice that quantity of ext. 
eonii, administered two or three times a day, with moderate doses of 
the carbonates of potassa or soda, in the mist, gentianie comp*, if 
constipation exist ; or if not, inf. ealumbaa, or what is preferable, from 
its action on the skin» inf, serpentarise ; will often effect immense 
relief- Where gastrodynia, with or without pyrosis, exists, the use 
of half a grain of argenti nitras^ or one of argent i oxidum, immedi- 
ately before a meal, will often cheek alike the gastric and renal symp- 
toms. But the most important element in the treatment is a rigid 
attention to the quality and quantity of the ingesta, taking the utmost 
care to select those articles of diet which the patient can thoroughly 
digest^ it being of far greater impcrtatice^ m the majority of em&M^ to 

* I cannot avoid here fitfongljr recommending a vetj eeonomieal and excellent 
Tftpor-bntli, quite equal in its eQ\<eU to the more expansive ap[»aratui ofM. DutaI, 
invented by Mr, Moss, of Oartholomev^r Square^ Old Street, Lonclon* 
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regard this^ than to choose articles of food according to their chemi- 
cal composition. A too bulky meal of animal or vegetable food is 
injurious to persons laboring under calculous dyspepsia, for whilst 
the former supplies too much nitrogen, both will become sources of 
mischief by overloading the digestive functions, and preventing the 
chylopoietic viscera doing their duty (148). In protracted cases, 
however, much good is derived by actually cutting oflF part of the 
supply of nitrogen. In this way, I have seen a copious deposit of 
uric acid gravel disappear, after other measures had failed to give 
relief. 

156. The following case is a good illustration of the latter mode 
of treatmekit: 



Exposure to cold. Uric acid deposits, resisting ordinary treatment, re- 
lieved hif diaphoretics, and cured hy excluding nitrogen ized food. — John 
LyDch, aet. 37, admitted into Guy's Hospital, on October 2d, 1839. Bv 
trade a porter in a warehouse in Spitalfields, and constantly exposed to af- 
tematioDS of temperature. When young he had lived freely, and partaken 
to excess of spirits and malt liquors, and had eaten meat daily. His health, 
up to the present illness, had been excellent. No hereditary taint of calcu- 
lus or gout. On admission, he stated that nineteen months previously he 
had got very wet, and allowed his clothes to dry on him ; this was followed 
by fever and profuse perspirations. The next day he became the subject of 
rheumatic pains, from which he had never since been free. He complained of 
ooostant pain in the region of the kidneys, increased by pressure and flexing 
the trunk, and some pain at the extremity of the penis. He passed water 
thrice in the day and once at night, each time discharging uric acid gravel 
most copiously. The latter symptom had been present a twelvemonth. The 
urine was not coagulable, contained some mucous flocculi, and the deposit 
of gravel did not disappear by boiling. The tongue was clean and moist, 
he complained of habitual heartburn, had occasional bilious vomitings, the 
bowels were generally relaxed, and he was griped or purged on slight 
causes, especially by exposure to cold. Pulse 78, natural. From October 
2d to November 27th his treatment consisted of purgatives, soda and uva 
ursi, occasional mild mercurials, under which the deposit decidedly in- 
creased. He then took dec. alchemillaa with potass without relief. 

November 27 to December liith — A trial of diaphoretic treatment was 
made. The warm bath twice a week, with Pulv. Ipecacuanhae comp. gr. 
viij, ex. Julcpi Ammon. Acet. §j, twice a day. Under this treatment he 
improved, the skin acted profusely, and the deposit gradually disappeared. 

January 10th, 1840. — The urine up to the present moment remained 
healthy ; he went out of the haspital, took cold, checked the perspiration, 
and the uric acid deposit appeared as abundantly as before. He was again 
relieved by the diaphoretic treatment, but soon afterwards relapsed. It was 
therefore determined to confine his diet to arrowroot, sago, potatoes, bread, 
and butter, excluding the four ounces of cooked meat he had previously daily 
taken. The effect was very remarkable, the deposit almost immediately 
disappeared, and he remained free from it up to February 25th, when he was 
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discharcred* On one occasion the urine of thia man deposited in twentj- 
four hours upwards of 30 gritma of uric acid. 

157, Moderate tnusctilar exertion and a due amount of exercise 
are quite essential in the treatment of tins disease ; for not only do 
tbey call into play some very important functions, but often improve 
the general health. Besides thia, when the stomach is able to digest 
nitrogenized food imperfectly, exercise will often aid its assimilation 
by making a call upon the chjlopoie tic organs to supply the consequent 
waste of tissue* 

158, Among tbe remedies which appear most successful when the 
food is not converted into healthy chyle, and an unhealthy state of 
the blood from the presence of imperfectly assimilated matters results, 
the preparations of iron deserve notice. I have repeatedly seen 
copious deposits of uric acid in persons of low power completely dis- 
appear, pari pamu with the cure of the pseudo-chlorotlc symptomSj 
presentj by the use of this important drug. The best mode of admi- 
nistering it, is in combination with a vegetable acid, as the stomach 
bears it well in this form, and it is probably more likely to enter the 
circulation. From six to nine grains of the ammonio^citrate or ammo- 
nio-tartrate of iron, taken thrice a day immediately after a meal in a 
glass of water, has been most successful. The solution of the sesqui- 
acetate of iron is also a very valuable preparation, but is often inconve* 
nient to prescribe, in consequence of its not being of constant strength, 

159. There is one other remedy which appears to exercise a marked 
and decided control over the formation of uric acid, although its 
effects are by no means so constant as might be wished, I refer to col- 
chicum> Wherever the general health appears to be tolerably good^ 
and any marked irregularities of the digestive functions been cor- 
rected, I would recommend the careful and guarded administration of 
this drug in small doses, especially when there is an hereditary arthritic 
taint in plethoric patients. In several cases I have auceeeded com- 
pletely in checking a long-continued secretion of uric acid by the use 
of the ext. colch. acet., in doses of a grain twice a day, with or with- 
out the addition of a grain of piL hjdrarg., and keeping up at the 
i&me time a moderate action in the bowels, by some tonic aperient, 
aa the inf. rhei or mist, gentianse co- 

160. Remedies which act as Solmnti of Uuc Acid, — These chiefly 
consist of alkalies and t1:ieir carbonates^ biborate and pho^pliate of 
soda, benzoic and cinnamic aeids. As the alkaline urates are far 
more soluble than the free acid, soda and potass with their carbonates 
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have been long popular remedies in the treatment of uric gravel. 
They, moreover, may exert a beneficial efi'ect in neutralizing any free 
acid in the primae vi», and thus prevent a precipitant of uric acid 
reaching the kidneys. 

Liquor potassce : this drug may be employed in doses of half a 
drachm thrice a day ; it is best taken about an hour after a meal, and 
may be conveniently administered in any bland vehicle, or in a little 
bitter ale, which conceals much of its disagreeable flavor. It is quite 
useless to administer this remedy in the very minute doses in which 
it is frequently given. The liquor potassse of the Pharmacopoeia does 
not contain more than about one grain of potass in ten minims, and 
the generally recognized greater value of Brandishes alkaline solution 
does not depend on any peculiar properties of this fluid, but solely on 
its containing more potass, and in being administered in larger doses. 
I have scarcely ever seen the urine rendered alkaline by the usual 
medicinal doses of liquor potassse ; and Dr. B. Jones has shown that 
an ounce of this fluid administered in three days does not prevent the 
appearance of the acidity of the urine before food, although it much 
diminishes its itensity. 

The carbonates of potass and soda : these are far more agreeable, 
and far more eflScient remedies, — of these the bicarbonate of potass 
deserves the preference. It should be given thrice a day in doses of 
3j or 5ss. I think it appears to act best when taken in a glass of 
warm water. To make it more agreeable, I generally order 3ss of 
bicarbonate of potass and gr. v of citric acid to be stirred into a 
tumbler of warm water. This mixture evolves enough carbonic acid 
to be "sparkling,** and is generally taken with readiness. 

To render this treatment efficacious, it is quite essential that the 
patient should partake very freely of diluents. Two or three pints 
of water drunk during the day will double the bulk of the urine, and 
remarkably aid the solution of uric acid. Indeed, it has been well 
remarked, that pure water is one of the best lithon trip tics. 

161. The influence of the waters of Vichy is well known, as they 
have acquired a really well-merited reputation in cases of uric acid 
gravel. These waters owe their efficacy to the presence of carbonate 
of soda. The artificial Vichy water prepared at the German Spa, at 
Brighton,* and which may be procured in pint bottles, possesses all 

* The following analysis of the artificial Vichy water prepared at the German 
Spa at Brighton is by Dr. Letheby, and is quoted by Dr. Hassall in his review of 
the previous edition of this work in the " British and Foreign Medico-Chirurgical 
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the yahie of the mineral water. Indeed, I think it is preferable from 
its purity, being more highly charged with carbonic acid. I have 

Review f' " The water ia effervescent, from free carbonic acid. It is alkaline to test- 
paper, and has a specific gravity of 1005. Two thousand grains were evaporated, 
and yielded 9*80 grains of a very white saline residue, which consisted of— 

Sulphuric acid, 0*34 

Chlorine, 0*70 

Carbonic acid, 3*93 

Soda, 4*19 

Potassa, traces 

Lime, . 34 

Magnesia, 0*18 

Silica and alumina, 0*12 



These constituents may be arranged in two ways, thus : 



9*80 



Bicarbonate of soda, 


1 
. 1014 . 


2 

. 9 60 


" magnesia, 


. 0-58 . 


. 0*58 


'' lime, 


. 0*26 . 


. 087 


Sulphate of lime, . 


. 0-58 . 


. • * * 


« soda, . 


• * * 


. 0-60 


Chloride of sodium, . 


. M6 . 


. 1*16 


Silicate of alumina, . 


. 0-12 . 


. 012 



12-84 



12*83 



The first is the most probable arrangement of the elements ; but the second form 
is introduced in order to show how closely this water resembles that from the wells 
of Vichy, examined by Henry in 1847. The following analyses are from his paper 
on the subject : 





1 


2 


3 


4 
Nouvelle 




Soaree 


Source 


Source 


Source 




OraDd Grille. 


Nouvelle. 


Pr6 Sal6. 


C6]eiitine>. 


Bicarbonate of soda, 


. 9*80 . 


9-68 


9*40 


. 8-27 


« lime, 


. 0-21 


0-18 


0*89 , 


0*55 


" magnesia. 


. 013 


. Oil 


. 0-81 


. 42 


Sulphates of soda and potash, 


. 0-97 


. 0*82 


. 0-52 


. 0-38 


Silicate of alumina, 


. 0-46 


0*46 . 


014 , 


(?) 


** soda. 


. 80 


. 0-68 


0-55 


0-28 


Alkaline chlorides, . 


. 1-08 


1-00 


0-60 


076 




13-45 


12-93 • 


12-91 • 


10-66 



" The water also resembles the alkaline springs of Cusset and Hauterine in 
France. In fact, there is but little difference in the composition of the alkaline 
waters of Vichy, Cusset, and Hauterine ; and the artificial water from the Spa at 
Brighton is a very good imitation of all of them. It will be observed from these 
analyses that the active ingredient in all these waters is bicarbonate of soda. The 
dose of Vichy water is a small tumblerful two or three times a day, which amounts 
to about a pint, and contains 35*5 grains of bicarbonate of soda." 



CURATIVE INDICATIONS. 167 

geen the greatest advantage gained by the use of a small tumblerful 
of this water on rising in the morning, and a second at dinner. To the 
latter dose, a glass of Madeira or pale sherry, may be sometimes added 
where wine is desirable. The mixture forms a most agreeable beverage. 

162. SaltB of the Vegetable Acids. — A very convenient mode of 
impregnating the urine with an alkali is to administer the potass or 
soda in combination with a vegetable acid, especially with the acetic, 
citric, or tartaric. The mode in which these act is easily explained : 
when acetate, citrate, or tartrate of potass is ignited, the acid absorbs 
oxygen, and is converted into carbonic acid and water, part of the 
former. uniting with the alkali. In a similar manner are these salts 
decomposed during the process of healthy digestion: a carbonate 
(889) finds its way into the circulation, and, reaching the kidneys, 
renders the urine alkaline. If, however, the digestive powers are 
impaired, the vegetable acid is only partly decomposed, and in some 
few persons it escapes the influence of digestion altogether. 114 
grains of tartrate of potass, 106 of citrate, 99 of the acetate, absorb 
respectively 40, 48, and 64 grains of oxygen, to be converted into 
carbonate of potass and water. These salts may be administered by 
directing the use of the common saline powders made with carbonates 
of potass or soda and the citric or tartaric acid in efiervescence. 

Tartrate of potass readily renders the urine alkaline, half an hour 
being sufficient to render its eflFects on the urine apparent ; in doses 
of thirty grains, dissolved in at least two ounces of water, it may be 
conveniently given three times a day. During its administration, 
the uric acid deposits disappear, and the urine rises in specific gravity. 
There is one great objection to this salt in its tendency to irritate 
the bowels. On this account, as well for the sake of its more grate- 
ful flavor, I am accustomed to prefer the acetate of potass. Thirty 
grains of this salt, with a drachm of syrup of orange-peel, and a drop 
or two of oil of lemon, constitute a most agreeable draught, to which 
the most fastidious patient seldom objects. In this way, the urine 
may be kept in a moderately alkaline state for any length of time, 
without interfering, as the free and carbonated alkalies are apt to do, 
with the function of digestion. We thus preserve the patient from 
the probability of the formation of a calculus, and gain time for the 
employment of remedies calculated to remove the exciting cause of 
the uric acid diathesis. 

163. It is a remarkable fact that in the Rhenish provinces, where 
the common beverage of the inhabitants consists of poor wines con- 
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taming a considorable quantity of Litartrate of potass, calculoua af- 
fections are unknown,— a circumstance ailmitting of explanation by 
the decomposition of the bi tartrate into carbonate of potass, ifhicli 
thus prevents the urine becoming sufficiently acid to allow the de- 
posit of uric acid. When not contraindicated, the use of roasted 
apples, strawberrieSj currants, and some other fruits containing alka- 
line citrates and malates, are capable of making the urine alkaline, 
and may be occasionally employed with advantage. 

Some persons cannot bear the use of free or carbonated alkalies 
without suffering geverely in their general health, nor is their pro- 
tracted use altogether without some ill effect, A flabby state of the 
muscles and an ana^miated condition of the system are frequently 
produced by the persistent use of alkaline romedie&p Their injudi- 
cious employment may^ indeed, possibly induce the formation of 
oxalic acid. 

It must not be forgotten that the urine cannot be rendered alka- 
line for any length of time without risk of precipitating the phosphates 
of lime and magnesia, thus giving the patient a change of evils in- 
stead of removing them* In reading the accouots recorded of the 
treatment of real or imaginary calculous affections a century ago, by 
the celebrated alkaline remedy of Miss Stevens^ it is impossible to 
avoid noticing how very much of the sabulous and fetid state of the 
urine of her patients was obviously engendered j not by the disease, 
but by the remedy. 

164. Bihoratv of Soda, — Uric acid is soluble in a solution of borax, 
the biborate of soda,— more m^ indeedj than in alkaline carbonates; 
and this salt may be taken for some time, at least by male patients, 
without producing any very injurious constitutional effects, and readily 
finds its way into the urine* On this account its administration has 
been suggested in cases of uric acid gravely but it has not been much 
employed in this country. In women, this drug cannot be employed 
with impunity, as it certainly exerts a stimulant action on the uterus^ 
and I have seen it in two instances produce abortion. 

The borate of potaea has been strongly recommended as a substi- 
tute for ordinary borax, on account of its greater efficacy as a sol- 
vent for uric acid. M. Bouchardat recommends the following re- 
medy as very efficacious in uric gravel; it should be mixed with as 
large a quantity of water as can be conveniently drunk^ and tukea 
several times in the day whilst effervescing. If it purges, it of course 
must be taken less frequently, or in smaller quantities. 
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K Potassae bitartratis, 3'}j gr. xv ; 
" boratiS) 

" bicarbon. ft a, gr. xv. M. 
Fiat pulvis. 

165. Phosphates of Soda and Ammonia, — The remarkable solvent 
action of phosphate of soda on uric acid, to which Liebig directed 
attention (79), inspires a hope that its administration may be of use 
in cases of calculous disease, by impregnating the urine with an 
active solvent. All that is required to insure this drug reaching the 
urine is to administer it in solution suflSciently diluted; 9j to 38S 
might be administered in any vehicle, as in broth or gruel, for when 
diluted the phosphate tastes like common salt, and few persons ob- 
ject to its flavor. I have administered this drug in several chronic 
cases of uric acid gravel, and in some with the efiFect of rapidly 
causing a disappearance of the deposit. The triple salt, ammonio- 
phosphate of soda, would, perhaps, be a more active remedy than 
the simple phosphate, but its disagreeable flavor constitutes an ob- 
jection to its employment. 

166. Dr. Buckler, of Baltimore, has proposed the use of phosphate 
of ammonia in the treatment of the uric acid diathesis, whether this 
body be deposited in the urine as a calculous formation, or in the 
joints combined with soda, as in rheumatic gout. The practice has 
also been sanctioned by subsequent writers. This salt may be given 
in doses of ten grains thrice a day, dissolved in any bland vehicle. 
I have given it a fair trial in hospital practice, and have no hesitation 
in saying that it has always succeeded in keeping uric acid in solu- 
tion in the urine, and in this respect it has appeared to be at least 
equal, if not superior, to borax and phosphate of soda, but I certainly 
have never seen it diminish the tophaceous deposits in chronic gout. 
In more recent efiusion into the joints of subacute forms of rheumatic 
gout it has certainly been of service. 

Wh Benzoic Acid. — Much attention has been drawn to the efiects 
of benzoic acid in preventing the formation of uric acid, by the ob- 
servations of Mr, Alexander Ure.* When this acid or its salts are 
administered, they are acted upon by the stomach in a very different 
manner from the other vegetable acids. Instead of becoming oxi- 
dized, and converted into carbonic acid, benzoic acid combines with 
those nitrogenized elements which would otherwise have formed urea 
or uric acid, and is converted into hippuric acid (96). It has been 
stated that the quantity of uric acid falls, when the benzoic acid is 
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admmisteredj below the average quantityj or even disappears from 
the urine. This has been, however, shown to be an error by Dr. 
Garrod,™ who has observed that the urea alone dirainishes in quantity. 
Be this as it may, it is certain that the acid does appropriate to itself 
some body rich in nitrogen to form hippuric acid ; and experience 
has shown that, in cases where an excess of uric acid ia secreted, the 
administration of this drug appears to limit it to about the normal 
quantity. The hotly with which benzoic acid combines^ has the same 
composition as glyeocoU or sugar of gelatine^ and is, in all proba* 
bility, identical with it. 



I atom benxoiis &Gid^ 
+ 1 ** gljcocolli . 

^ Hippum acldf 



C H N 

14+5+0+3 

4+4+1+3 

18+9+1+6 



168. If ten or fifteen grains of benzoic acid be BwaUowed on 
retiring to rest, and the urine passed on rising from bed the following 
morning be examined, it will be found to contain abundance of hip- 
purate of ammonia. A couple of drachms of it evaporated in a 
watch-glass to a few drops^ and mixed with hydrochloric acid, 
generally becomes nearly solid in a short time from the deposition of 
delicate interlacing needles of hippuric acid* 

This transformation of benzoic into hippuric acid seems to be very 
rapid, for the latter can be detected in the urine withim half an hour 
after a dose of the former has been swallowed, the weight exceeding 
that of the benzoic acid employed, by about one*third. 

Benzoic acid may be administered, in doses of eight or ten grains, 
in syrup, or dissolved in a weak solution of carbonate or phosphate 
of soda, thrice a day. Cinnamon-water forms a good vehicle, as 
cinnamic acid exerts a similar action to the benzoic, becoming con- 
verted into hippuric acid. I have found the following formula of 
great service in several cases of chronic uric acid gravtl : 



E Soila^ Carbonatia, 3iss; 

Acidi Banzoicii 9ij ; 

Sodffi PhoBphatiB, ^iij ; 

Aquee FervenliSj f^i^i salvB ^t adde 

Aquae Ciunamomi, f3viis3j 

Tincturaa Hyoscjami, fjiy. 
Fiat mistara cajus aamai s&ger, cochi ij, amp« ter in dia. 
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Perhaps a more efficient remedy is found in the henzoate of ammonia, 
a salt indeed to which Dr. Holland has directed the attention of the 
profession. This may be extemporaneously prepared by dissolving 
five or six grains of benzoic acid and as much sesquicarbonate of am- 
monia in an ounce of boiling water. A very nearly neutral solution 
is thus obtained, which may be given thrice a day with the addition 
of a little syrup, and twenty or thirty minims of tincture of henbane. 
Benzoic acid is one of the very few acids which decidedly increase 
the acidity of the urine, and (in addition to its chemical action) it 
acts bene$cially by exciting diaphoresis, and thus fulfils an impor- 
tant general indication in the treatment of calculous afiections (153). 

169. It is important to bear in mind that by the employment of 
remedies capable of dissolving a deposit in the urine, we are merely 
palliating, not curing the disease. And we must never lose sight of 
the great importance of endeavoring to remove that pathological 
state of the whole system, or of any particular organ, which may be 
the exciting cause of the calculous formation. Nothing but a careful 
investigation of symptoms can put us in possession of the knowledge 
necessary for this purpose. Still, solvent remedies are not to be 
despised ; for when the disease is chronic, and does not readily yield 
to treatment, it is of the utmost importance to prevent the formation 
of a calculus, or lessen the irritation produced by the presence of 
gravel, whilst endeavoring to remove the primary afiection which led 
to the formation of the deposit ; and hence these indications should 
be carefully attended to. 

We are rarely called upon to treat deposits of urates as special 
diseases, as they are generally not persistent and are readily traced 
to their exciting cause. Sometimes, however, patients become fear- 
fully depressed and nervous from the constantly muddy character of 
the urine, and in spite of an assurance that there is no fear of a cal- 
culus, we are compelled to treat the afiection. In such cases, any 
saline diuretic, as the nitrate of potass in doses of ten grains, or, still 
better, the acetate in doses of a scruple, pretty largely diluted, and 
taken three times a day, will soon cause the deposit to vanish. 

170. I cannot avoid alluding here to an empirical remedy sold 
under the absurd name of " constitution-water;'* this is prepared by 
a person residing at Henley-in-Arden, who has, I believe, an enor- 
mous sale for it. This remedy OTjres its virtues to the presence of 
impure carbonate of pota,ss, probably obtained directly from the 
ashes of some vegetable matter. On examining a specimen of this 

11 
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preparation 1 have found it to have a specific gravity of 1*023» It 
effervesced with acidsj and exerted an alkaline action on turmeric 
paper. Saturated with nitric acid, it copiously precipitated nitrate 
of barytes, nitrate of silver, and oxalate of ammonia^ It hence con- 
tained sulphates, chlorides, and a salt of lime. A fluid-ounce super- 
saturated with sulphuric acid and evaporated, left 10*8 gr* of sul- 
phate of potass after ignition, equivalent to very nearly 5'9 grains of 
potass existing in the fluid combined with carbonic acid. There can 
be no question of the advantage that has resulted in some cases from 
the use of this remedy, nor on the other hand, can there be any 
doubt of the injury it has inflicted when improperly administered* 
The secret of its success in uric acid gravel (the only class of cases in 
which it should be employed) depends upon the large quantity of the 
alkaline salt administered in twenty-four hours. Our doses are gene- 
rally too small when alkalies are administered in such cases, and I 
certainly owe the knowledge of this fact to some successful results of 
the so-called constitution-water. I now constantly prescribe, with 
very great advantage, especially in the cases of phiform uric acid 
gravel (in which patients will pass scores of calculi, the size and 
appearance of mustard seeds, at a time), in imitation of this prepara- 
tion, from two to four drachms of bicarbonate of potass dissolved in 
30 or 40 ounces of water, in the course of twenty-four hours. 



CHAPTEK V. 

CHEMICAL PATHOLOGY OP UEIC OXIDE. 

(Xanthi'Uria.) 

History, 171 — Diagnosis of Uric Oxide, 174, 175 — Characters of Urine depositing, 
175— Microscopic Character of, 176 — Pathological Indications, 177 — Excreted 
by Spiders, 179. 

Uric Oxide, 
Syn. Xanthic oxide — Xanthine — Urous acid. 

171. This substance has not been discovered among the constitu- 
ents of healthy urine, although it is probable that it bears some rela- 
tion to the yellow coloring matter ; and hence it may possibly exist 
in minute quantities, and have escaped the investigations of chemists. 
But little is known either of the chemical or pathological history of 
this very rare ingredient of calculous concretions. It was first met 
with by Dr. Marcet," constituting the whole of a small calculus 
weighing but eight grains ; the history of the case being unknown. 
Some years afterwards, some minute pisiform concretions passed by 
a gentleman with diseased bladder were found by M. Laugier^ to 
consist of uric oxide. More recently this substance was discovered 
in a stone removed by Professor Langenbeck, of Hanover,** from a 
boy eight years of age. It weighed 338 grains, and after examina- 
tion by Professor Stromeyer, was submitted to minute chemical in- 
vestigation by Professors Wohler and Liebig. A fragment of this 
calculus has been, by the kindness of my friend, Dr. Willis, placed in 
the museum of Guy's Hospital. A fourth specimen, weighing but 
seven grains, was lately removed from the urethra of a boy by Pro- 
fessor Dulk, of Konigsberg." Uric oxide has been met with in de- 
posits by Berzelius," M. Morin, of Geneva," and one or two other 
observers. 
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172* A substacce closeTy allied to uric oxide, and termed guanine^ 
lias been observed by Dr. Unger in tbe PDruvian guano, the dried 
excrementitious matter of sea-binls< To obtain it, he directs guano 
to be digested in milk of lime until the solution assumes a jell o wish- 
green tint, the mixture is then filtered, and hydrochloric acid added; 
a mixed precipitate of uric acid and guanine falls. On boiling this 
with hydrochloric acid guanine dissolves, and on cooling, a compound 
of it with the acid crystallizes. This, on being digested with ammo- 
nia leaves guanine pure in the form of a white powder.^*^ Guanine 
is a white pulverulent body, quite Insoluble in water, without any 
alkaline action on test-paper, but yet is a tolerably active bascj form- 
ing salts with several acids* The sulphate crystallizes in long brilliant 
needles. It contains 46-62 per cent, of nitrogen, and its atomic 
composition is Ci,jNpHjjOj. 

173. Very recently, another body allied to uric oxide has been 
discovered by Professor Scherer in the spleen and heart both in man 
and the ox (39}p This substance he has termed hypoxanthine^ and 
it is scarcely soluble in cold water, requiring 1090 parts for solution ; 
but dissolves in 180 parts of boiling water. It contains 40-8 per 
cent, of nitrogen, and its atomic composition is C^N^H^Oi* It is often 
found in such large quantities lo the spleen, that it is deposited from 
a boiling decoction by mere cooling. 

174, Biagnmis of Uric Oxide, — Concretions composed of this 
substance closely resemble and are generally mistaken for uric acid- 
They present externally a similar appearance, hut their sections are 
of a well-marked salmon, or rather cinnamon tint^ which, to a prac- 
tised eye, will distinguish such concretions from uric acid. Accord- 
ing to BerzeliuB, when uric oxide forms a urinary deposit, it appears 
as a gray powder. In the only case in which I ever met with a de- 
posit composed of a substance approaching uric oxide in chemical 
characterSi it presented a honey-yellow color, A wax-like lustre is 
readily assumed by submitting fragments of uric oxide to friction. 
If a deposit be suspected to consist of, or to contain this substance^ 
it should be digested in a weak solution of carbonate of potass, which 
removes uric acid, and leaves the oxide umlissolved. So closely do 
these two bodies resemble each other, that their diagnostic dtstinc- 
tions will be b^st observed by contrasting their action towards re- 
agents. 
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Ut'ic oxide. Uric acid, 

1. Dissolves slowly in nitric acid, a1- I. Dissolves readily in nitric acid with 
most withont the evolution of babbles copious effervescence. 

of gas. 

2. The nitric solution leaves by evapo- 2. The nitric solution leaves by evapo- 
ration a yellow residue. ration a pink residue. 

3. Soluble in strong sulphuric acid, « 3. Is precipitated by water from its 
not precipitated on the addition of solution in concentrated sulphuric acid, 
water. 

4. Its solution in liquor potassse is 4. Hydrochlorate of ammonia pre- 
not disturbed by hydrochlorate of am- cipitates it combined with ammonia 
monia. from its solution in liquor potassse. 

6'. Precipitated uncombined, when a 5. A current of carbonic acid gas 

current of carbonic acid traverses its throws down from the alkaline solution 

solution in potass. an acid urate of potass. 

6. Insoluble in solution of carbonate 6. Readily soluble in dilute solution 
of potass. of carbonate of potass. 

7. Ignited in a tube, does not yield 7. When ignited, yields urea as one of 
ured. ' its products. 

This substance might also be confounded with cystine, but may be 
distinguished from it by its insolubility in hydrochloric and oxalic 
acids, and by its want of crystalline form as ^icwed by the micro- 
scope. 

Uric oxide has constituted the whole mass of the calculus in all, 
except in that examined by Professor Dulk, in which the nucleus 
consisted of uric acid. According to him, uric oxide furnishes, with 
nitric acid, some of the same products which uric acid yields, espe- 
cially alloxantin. 

175. Characters of Urine depositing Uric Oxide. — Unknown, no 
observations of the urine of the persons from whom calculi of this 
substance were removed having been recorded. 

176. Microscopic Characters of Uric Oxide. — This substance does 
not appear to assume a crystalline form. A careful microscopic ex- 
amination of the fragment of the calculus removed by Langenbeck, 
and now in the museum of Guy's Hospital, failed in detecting any 
appearance of crystalline arrangement. I dissolved a portion of this 
concretion in liquor potassse, and precipitated th^ oxide very slowly 
by the cautious addition of acetic acid. Uric oxide fell in a perfectly 
amorphous state, presenting none of the well-defined crystalline forms 
which uric acid assumes when similarly treated. 

The only instance (174) in which I had reason to believe a deposit 
was made up of this substance was in the urine of a child, which let 
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fall by cooling a honey-yellow sediment. This, on microscopic ex- 
amination, by reflected light, was found to be composed of rather 
large yellow masses, having much the appearance of yellow wax, and 
presented no trace of crystalline struct uro- This substance -was ro- 
placed in the next specimen I examined, by uric acid. 

177. Pathological and Therapeutical hidkattons* — Unknown, 
althougli frotti the remarkable similarity of their composition it is 
highly probable that the minority of the remarks already made on 
the pathology of nric acid apply to that of the oxide* Uric oxide 
consists of C^NjjIIgOj; ifj therefore, we suppose two atoms to be 
oxidized by combining with two of oxygen, one atom of uric acid will 
be found, 

N H p 

2 fttoma uric o.xide, .... 10+4+4+4 

+2 ** oJEjgerij , . . . 2 



=1 



uric acid J 



10+4+4+6 



178* The relation of the hypoxanthine recently discovered in the 
spleen and heart (in which organs it seems to constitute the transi- 
tion stage, assumed wholly or partly by the old and exhausted tis- 
sues before their transformation into the elements of urine) to uric 
oxide, and consequently uric acid, is peculiarly interesting. 



1 atom aric oxide, . 
— 1 ** oxjgen, 

=1 " hjpoxanthme, ^ 



C H N 

S+2+2+2 

1 

5+2+2+1 



179. Dr. John Davy has announced his belief that the urinary ex- 
cretions of scorpions and spiders consists chiefly of uric oxide. He 
obtained a body presenting all the properties of this substance from 
the excrements of all the different spiders he examined; whilst in 
those of true insects he found uric acid exclusively. 

It is remarkable that in most of the recorded cases j the uric oxide 
has occurred only in children. One observer stated that he had met 
with it as a deposit in diabetic urine.'^^ 

Very recently two German chemists, MM< Strahl and Lieber- 
kuhn,^^ have announced the existence of traces of uric oxide in 
human urine* But if the body they have described is to be regarded 
as a normal ingredient of urine, it, as Lehmann has suggested, is 
more likely to be identical with guanine, on account of its solubility 
in hydrochloric acid. 
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CHEMICAL PATHOLOGT OF PURPURINE. 

{Parpht/'Uria.) 

Diagnosis, 180 — Chemical Composition, 182 — Microscopic Characters, 183 — Cha- 
racters of Urine containing Purpnrine, 184 — Pathological Indications, 185 — 
Means of Vicarious Excretion of Carbon, 186 — Relation to Bile-pigment, 187. 

180. The chemical characters of this remarkable coloring matter 
haye been already pointed out, but it merits some notice as a patho- 
logical product, from the serious lesions its presence frequently in- 
dicates. On account of its solubility in water, purpurine never oc- 
curs as a deposit, unless the urates are present, which have the 
property of removing a considerable proportion of purpurine from 
urine, and assuming thereby a more or less deep carmine tint. 

181. Diagnosis. — When a deposit of urates is colored by this sub- 
stance, it presents a tint varying from the palest flesh-color to the 
deepest carmine. To appreciate* the beauty of these tints, the de- 
posit should be collected on a filter, and allowed to dry. The pre- 
sence of purpurine favors the deposit of urates and interferes with 
their ready solubility on the application of heat ; the free dilution 
with water is often required to aid their solution. I have never seen 
purpurine coloring any other deposits except those of urate of soda, 

# and hippuric acid when precipitated from concentrated urine by hy- 
drochloric acid. Uric acid scarcely appears to have any affinity 
for it. It is by no means uncommon for a very highly colored de* 
posit of pink urates to be by a careless observer mistaken for blood, 
and I- have seen this error committed when it occurred in albuminous 
urine. The appearance of the deposit when collected on a filter, and 
its giving up the purpurine to alcohol, will at once remove any doubt 
on the subject, and the absence of blood-discs on microscopic exa- 
mination will aid in demonstrating the real nature of the deposit. 
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182. The cTiemiciil composition of piirpurme, occnrrmg as % pro- 
duct of disease, is unknown. This body bears no analogy whatever 
to murexid or ptirpurate of aminotiia, substances with which it was 
long confounded, owing to the countenance afforded to this opinion 
by the hi'gh authority of Dr, Prout. This want of identity is m 
clearly nmde out that I have deemed it unnecessary to adduce the 
evidence brought forward in the first edition of this work on the 
eubject. According to Scherer, the purpurine generiatod hy tlie 
action of hydrochloric acid oft orine consists of — 

CarboUf ...--•• 62*51 

Bydrogen, ,.,-.* ^ B'7$ 

Nitrogenj J 31 "7$ 

Oxjgen, . • J 

There are several cakuli in Guy's museutu, with layers of urate of 
ammonia deeply stained with purpurine. Similar calculi have been 
described by Mr, Taylor,^ as occurring in the museum of St, Bar- 
tboloraew^s Hospital, and Bru^gnatelli^ haa recorded many instancei 
of the same kind. 

183. MicroMcopie Characters* — Always those of the deposit with 
T?rhich tjie purpurine is combined. All thii sediments I have met with 
were amorphouB, I possesss one specimenj howeverj of a rich pink 
coloVj given me by Dr. Percy, in which the deep crimson urate is 
composed of minute ovoid particles acuminated at both extremities, 
and posssessing a crystalline lustre* 

184. Characters of the Urine eoniainiatg Purpurme. — It invaria- 
bly happens that when an excess of the urates is present, they, on 
the urine cooling, fall to the bottom of the vessel, carrying down a 
great part of the purpurine. If this excess he not present, the urine 
simply presents a pink or purple color, and on dissolving white and 
pure urate of ammonia in it by heat, it is precipitated on cooling 
dfceply colored by the purpurine. Tlie presence of the yellow ex- 
tractive which yields purpurine, can be readily discovered by the 
action of the hydrochloric acid as already described (102), 

On evaporating urine containing purpurine to the consistence of an 
extract, and digesting it in alcohol, % fine purple tincture is obtained, 
the intensity of the tint being rather heightened by aciilE and dimi*- 
nished by alkalies. 

The specific gravity of this highly colored urine is subject to great 
variation^ when the color Ib as deep as brandy, its density varies ii-om 
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about 1*022 to 1*030. The addition of nitric acid generally produces 
an immediate muddy deposit of uric acid, made up of microscopic 
rhomboids, which has been more than once mistaken for albumen. 

185. Pathological Indications. — The presence of an excess of pur- 
purine appears to be intimately and invariably dependent upon some 
imperfection in the excretion of carbon by those organs whose special 
function it is to elimii^tc this element from the blood, as the liver 
and lungs, but especially the former. It hence is almost always con- 
nected with some functional or organic mischief of the liver, spleen, or 
some other organ connected with the portal circulation. The appear- 
ance of a flesh-colored deposit in the urine is the commonest accom- 
paniment of even slight derangement of the hepatic function, as every 
case of dyspepsia occurring in gin-drinkers points out. The intensity 
of color of the deposit appears to be nearly in relation with the mag- 
nitude of the existing disease. In the malignantly diseased, in the 
contracted, hobnail, or cirrhosed liver, the pink deposits are almost 
constantly present in the urine. They are also of frequent occur- 
rence in the hypertrophy of the spleen following ague. The most 
beautifully colored deposits I have seen have occurred in ascites con- 
nected with organic disease of the liver ; and I think I have received 
some assistance in the diagnosis between dropsy depending upon he- 
patic and peritoneal disease, in the presence of the pink deposits in the 
former, and their general absence in the latter. I have occasionally 
seen the deposits in question occur in phthisis, when large quantities of ^ 
pus were poured out from vomicae, as well as in deep-seated suppura- 
tion, as in psoas abscess. But even in these cases, the excretion of 
carbon and the integrity of the portal circulation are always more or 
less influenced. My experience, indeed, leads me to express a firm 
belief that an excess of purpurine is almost pathognomonic of disease 
in the organs in which portal blood circulates, and consequently must 
be essentially connected with the non-elimination of the carbonized 
elements existing in that fluid. Indeed, from very careful observations 
especially direclfed to the pathological indications of these pink de- 
posits, I doubt their ever occurring even in phthisis or other affections 
of a strumous character, unless the liver present obvious evidence of 
derangement either in its structure or functions. I am anxious to 
direct attention to this fact, for instances have occurred to me in 
which the presence or absence of pink deposits have enabled me to 
distinguish, in cases of abdominal tumors, their connection or want 
of relation to the liver or spleen. 
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186. Thb opinion of the pathological indications of purpurine, 
which I have now for soioe years supported ami taught in my lectures 
at Guy's Hospitalj received important confirmation from the re- 
searches of Professor Scherer,^"* of which mention has already heeo 
made (102). This excellent chemist* observed that when a person 
in good health is confined to a tliet nearly free from nitrogen, active 
exercise heing avoided, the quantity of carbon and hydrogen excreted 
in the urine is always at a maximum. In fever, or where metamor- 
phosis of tissue (31) is actively going on, in adJition to the nbundance 
of nitrogen] zed products eliminated in the nrinc by the kidneys, a 
pink pigment, very rich in carbon, commnnicating the well-known 
tint to the secretion, also exists. This state of things always occurs, 
and affords a ready explanation of the characteristic high color of 
febrile urine, unless a great diminution of water or some other cause 
exist to explain it. Scherer found the following proportions of carbon 
and hydi^ogen in the pigment of urine of a case of hectic, and two 
cases of typhus fever; 





Hectk PeTer. 


Tjptmt FeT«r. 


TjphDi Fl»Tar. 


Carbon, . . * . 


. 65-25 * . 


. 6443 . 


. am 


Hydrogen, , , , . 


. 6*59 . 


. 6-30 . 


. 6^^9 


Oxjgen and nitrogen, 


. 28-16 . 


. 29*27 . 


. 30-81 



Indeed, in every case the presence of an excess of a highly car- 
bonized pigment J independently of any deposit ^ as shown by the test 
of hydrochloric acid and heat, may be regarded as a satisfactory in- 
dication of a lesion of function of one of the great normal emuucto- 
ries of carbon^ especially the lungs and liven The presence of this 
matter in the urine isj therefore, to be regarded as an evidence of the 
kidneys performing a compensating function for the lungs or liven 

187- It is a curious fact, and one which strongly substantiates the 
accuracy of this opinion, that the coloring matter of bile often coexists 

* I tru^t T m&j not be coaatdered too eg^tiatic in remflrkiug tbat the opiniona 
above expreBoed of the functioo of the pink pigment, aa well as the viae of the hj- 
drochloric acid t^t for ita detection, are originfti with myself Thej were the result 
of careful clinical ofaservntion, and were anuonnced in my lectupes, delivered at 
Gtij'3 Hospitnl in 1841-2, afterwards reported m the "Medical Gazette," A long 
review of these lecture ft was given by Profeaaor Scherer himself^ in Canstatt'a 
" JnhreBbericht," for 1843* in which he tranalaletJ the account I had given of the 
faydrorhloric acid teat, and of Ibe supposed function of pnrpurine* So that h^ mnat 
have heen well acquainted with my owu obaervations, made four jemra before tht 
Announcement of bie own much more cl&bomte researches* 
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with this carbonized coloring matter or purpurine. This may, often 
where scarcely suspected, be detected by collecting the precipitate 
produced, by adding diacetate of lead to the urine, on a filter, and 
boiling it in alcohol acidulated by hydrochloric acid. The bile-pig- 
ment will dissolve, forming a green solution. Another remarkable 
corroboration of this opinion is afforded by the analogy in composi- 
tion existing between the carbonized coloring matter of urine (purpu- 
rine) and the bile-pigment (biliphoein) so frequently met with in urine 
in cases of jaundice, and easily recognized by proper tests (61). This * 
pigment may be detained by precipitating it from urine by chloride 
of barium, and digesting the precipitate in alcohol, acidulated by sul- 
phuric acid. The following is a view of the chemical composition of 
the coloring matters under consideration : 



Carbon, .... 
Hydrogen, . . 
Nitropjen,. . . 
Oxygen, . . . 


Normal co- 
loring matter 
of urine. 


Urinary color- 
ing matter in 
Janndioe. 


Urinary colore 

ing matter in or* 

ganic diseaae of 

the lirer. 


Bile-pigment 
ttom urine. 


58-43 
5-16 
8-83 

27-68 


6019 
6-66 

34-26 


66-76 
6-01 

28-23 


68-182 
7-437 
7-074 

17-261 



CHAPTER VIL 

CHEMICAL PATHOLOGT OF CTSTINB. 

{Cystin-uria.) 

History, 188 — Diagnosis of Cystine, 189 — Liebig's Test, 190 — Characters of Urine 
depositing it, 191 — Spontaneous Changes in Cystine, 193 — ^Microscopical Cha- 
acter of, 194 — Simulated by Chloride of Sodium, 196 — Pathological Origin, 197 
— Probable connection with Struma and Imperfect State of Hepatic Functions, 
199— Therapeutical Indications, 200. 

188. This substance was first discovered by Dr. Wollaston in a 
calculus given him by Dr. Reeve, of Norwich. It does not exist as 
an ingredient of healthy urine, and rarely occurs as an element in 
the diseased secretion, although it is probable that the sulphur- 
extractive (103) of urine may bear some relation to this substance, pos- 
sibly, indeed, being the source from which it is derived. Its chemical 
composition is extremely remarkable, as it contains no less than 26 
per cent, of sulphur. Cystine has been found in urinary sediments by 
very few observers, and it was not recognized in this form until a 
long period after its discovery in calculi. 

189. Diagnosis of Cystine. — This substance, when present in the 
urine, forms a nearly white or pale fawn-colored pulverulent deposit, 
much resembling the pale variety of the urates (130.) The greatest 
proportion of it appears to be merely diffused through the urine 
whilst in the bladder, as at the moment of emission the secretion is 
always turbid, and very soon deposits a very copious sediment. I 
have seen a six-ounce bottle full of urine let fall by repose a sedi- 
ment of cystine of the height of half an inch. On applying heat to 
the urine, the deposit undergoes no change, and very slowly dissolves 
on the subsequent addition of hydrochloric or nitric acid. Pure cys- 
tine is soluble in the mineral and insoluble in the vegetable acids ; 
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with the former it forms imperfect saline combinations, which gene- 
rally leave by evaporation gummy masses or acicular crystals. It is 
readily soluble in ammonia and the fixed alkalies and their carbo- 
nates, but insoluble in carbonate of ammonia. Heated on platina 
foil it bums, evolving a peculiar and disagreeable odor. 

A deposit of cystine may be distinguished from one of white urates, 
by not disappearing on warming the urine, and from the earthy phos- 
phates, by being insoluble in^very dilute hydrochloric or strong acetic 
acid. The best character of cystine is its ready solubility in ammo- 
nia, mere agitation of some of the deposit with liquor ammonite being 
sufficient to dissolve it, and a few drops of the fluid, when allowed" to 
evaporate spontaneously on a slip of glass, leaves six-sided tables of 
cystine (194). The ammoniacal solution, when kept for some time 
in a white glass bottle, stains it black, from the combination of the 
sulphur of the cystine with the lead in the glass. 

190. Another test has been proposed by Liebig,*' founded on the 
presence of sulphur ; he directs the deposit suspected to contain cys- 
tine to be dissolved in an alkaline solution of lead, made by adding 
liquor potassse to a weak solution of acetate of lead until the oxide at 
first thrown down is redissolved. On heating the mixture, a black 
precipitate of sulphuret of lead appears if cystine be present. All 
sulphuretted animal matters similarly treated yield black precipitates, 
and hence this test is useless if any portion of albuminous or mucous 
substances, or of bile, is mixed with the deposit to be examined. If 
cystine exist, mixed with urates or phosphates, in a deposit, it is 
easily discovered by a few minutes' digestion with ammonia ; and the 
evaporation of a few drops of the fluid, as already mentioned, leaves 
the characteristic crystals. This process is not liable to the fallacy 
of Liebig's test. Cystine has never been artificially formed ; some 
fruitless attempts have been made to effect this by treating albumen 
with the sulphuret of potassium. The internal administration of sul- 
phur does not appear to induce its formation, for I have repeatedly 
examined the urine of patients who were taking sulphur in large 
quantities, without detecting it. 

191. Character of Urine depositing Cystine. — Most of the speci- 
mens of this variety of urine that I have met with, were pale yellow, 
presenting more of the honey-yellow than the usual amber tint of 
urine, not unfrequently possessing a somewhat oily appearance, like 
diabetic urine. The specific gravity of cystic urine is generally below 
the average, and is sometimes passed in larger quantity than natural. 
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In one case (a child)^ in wliich Dr, Willis^* raet with cystine^^ tt© urine 
iras of a specific gravity of 1*030 ; but tliis is certainly unusuaK It 
is often neutral, less frequently aciil to litmus paper, but soon becomea 
alkaline by keeping. 

The odor of this form of urine is very pecn liar, bearing in general 
a close resemblance to that of sweetbrier, ami h sometimes rather 
powerful; less frequently the odor is fetid, like putrid cabbage, owing, 
I suspect, to partial decomposition and evolntionof sulphuretted hy- 
drogenp In such specimens the color has usually changed from pale 
yellow to green. In one case that occurred to me, the urine was 
actually of a bright apple-green ; it presented this tint for a few days, 
and the specimens subsequently voided were yellow* 

Cystic urine, on being kept for a short time, has its surface 
covered with a greasy-looking pellicle, consisting of a mix tore of 
crystals of cystine and ammonio-phosphate of magnesia, I have 
frequently observed it to undergo a kind of imperfect viscous fermen- 
tation in warm weatherj bubbles of gas being evolved, and the whole 
becoming ropy and rather viscid (349), 

A certain portion of cystine exists in solution in the urine, as the 
addition of acetic acid always precipitates a small quantity. When 
a case of this disease is carefully watched, and the urine repeatedly 
examinedj the deposit will often be found to vanish for days together; 
but crystals of cystine are even then generally precipitated by acetic 
acid. The urea and uric acid are present in very small quantities, 
and in some specimens the latter is nearly absent* I found a speei- 
men of urine passed by a boy from whom a cystine calculus had been 
removed a short time previously by my late colleague, Mr* Aston 
Key, to consist of — 

Watefj ^74444 

Solids, , , 25'556 

Urea (impure), . . . , , 5'T 

Uric acid, .,.,,. '016 

CystiDe , '340 

Extract cotjtatning the fixed aalta, , , It" 5 



192. In another case of a patient under the care of Dr, Shear- 
man J of Rotherham, who has entered with great zeal and success juto 
these inquiries J I found a fluid-ounce of the urine to yield j on evapora- 
tion, fifteen grains of solid matter, consisting of^ — 
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Uric acid, 0*2 

Urea, 3-7 

Cystine, "j 

Creatinine, > 8*1 

Extractives, ) 

Earthy phosphates, 0*2 

Alkaline phosphates and sulphates and chloride 

ofsodiam, 2*8 

16- 

This urine deposited a tolerably copious sediment of crystallized 
cystine, but did not possess the peculiar sweetbrier odor. It was 
passed by a delicate strumous child, who was the subject of severe 
pneumonia. 

193. Calculi composed of cystine are generally pale yellow or fawn 
colored, but by long keeping they undergo some change, and assume 
a greenish-gray, and sometimes a fine greenish-blue tint. The speci- 
mens described by Dr. Marcet in 1817, and existing in the museum 
of Guy's Hospital, were at that time pale brown ; they now possess 
a color resembling that of green sulphate of iron, which hue they 
have, to jny knowledge, presented for the last twenty years. A 
similar change of color has been observed by Dr. Peter in two cys- 
tine calculi preserved in the medical museum of Transylvania Uni- 
versity. He observed that the change commenced on that side of 
the concretion which was exposed to the light. This change of color 
in the concretions, as well as in the urine, before alluded to, is pro- 
bably owing to some change in which the evolution of sulphur is an 
element. 

194. Microscopic Characters of Cystine. — These are s9 well 
marked and easily recognized, that the microscopic examination of a 
sediment composed of cystine, renders the application of tests almost 
unnecessary. 

When an ammoniacal solution of cystine is allowed to evaporate 
spontaneously on a piece of glass, it leaves crystals in the form of 
six-sided laminae (Fig. 37). These are probably exceedingly short 
hexagonal prisms. When the evaporation is slowly and carefully 
performed, these laminae are transparent ; but in general they are 
crystallized in a confused and irregular manner in the centre, the 
margins only being perfectly transparent. When examined by 
polarized light, these crystals, when sufficiently thin, present a beau- 
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tiful series of tints, which are not observed when thickj on account 
of the high refracting power of cystine. 



Fig, 37. 



Fig. 38. 





195, When cystine occurs as a sediraent, it is always crystallizedj 
never under any circumstaaccs being amorphous. Among the crystals 
a few regular six-sided laminse are often seen, but the great maas is 
composed of a large number of superposed plates, so that the com- 
pound crystals thus produced appear multangular, as if sharply 
crenate at the margin; aod the whole surface is traversed by lineSj 
which are really the edges of separate crystals (Fig* 38). They 
thus resemble little white rosettes when viewed by reflected light. 
These compound crystals always appear darker in ihc centre than 
at the circumference^ which ia sometiraea quite transparent. Prisms 
of tlie triple phosphate (264) are often mixed with the cystine^ but 
on the addition of a few drops of acetic iicidj they readily dissolve, 
leaving the rosettes of cystine unaffected, 

196. A fallacy may possibly arise in the detection of cystine under 
the n^croscope, by the evaporation of the urine, and crystallization 



Fig. 3% 



Fig. 40. 





of the chloride of sodium or common salt* The salt naturally cryg- 
talli^es in cubeS| but assumes an octohedral flgure if urea be present* 
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If, however, a small quantity be allowed to crystallfee spontaneonsly 
from its solution in urine, it forms minute transparent crystals, which 
present generally a three, four, or six-sided outline (Fig. 39), ac- 
cording to the position in which they happen to lie on the glass, and 
might at first be mistaken for plates of cystine. Their solubility in 
water, and absence of all color when examined by polarized light, will 
prevent these crystals from being mistaken for cystine. If urine con- 
taining common salt be hastily evaporated on a slip of glass, the regular 
transparent octohedrons are not met with, being replaced by a series 
of elegant crystals, shaped like crosslets and daggers (Fig. 40). The 
appearance of these, on the evaporation of a fluid containing a little 
common salt, is a tolerably safe indication of the presence of urea. 
Uric acid also occasionally assumes the form of hexagonal tablets, 
but may be distinguished by the absence of the superficial marking. 
197. Pathological Origin and Indications of Cystine. — This 
curious substance is, in all probability, a derivative of albumen, or of 
structures into which it enters, and appears to be the result of de- 
rangement of the secondary assimilative processes (39), essentially 
connected with the excessive elimination of sulphur ; every ounce of 
cystine containing more than two drachms of this element. A ques- 
tion may be entertained whether cystine may not be a metamorphic 
form of the normal sulphur-extractive of the urine, or the condition 
assumed by this extractive when an excess of sulphur is eliminated. 
From an examination of its chemical composition, their appears no 
difficulty in explaining the origin of cystine, by supposing that it is 
formed by those elements of our tissues which would normally have 
been converted into urea and uric acid (38), in consequence of the 
presence of an excess of sulphur ; probably connected essentially with 
a scrofulous diathesis. Cystine consists of CgNH^04S2. 



C N H S 

1 atom Drca, . 2+2+ 4+2+0 

I " uric acid, 10+4+ 4+6+0 

1 « sulphu- 

retted hydrog. 4 4 



12+6+12+8+4 J 



C N H S 

12+2+12+8+4=2 at. cystiDe. 
4 =4 at nitrog. 



12+6+12+8+4 



198. Although but little is known of the pathological condition of 
the system which induces the formation of cystine, there is sufficient 
evidence before us to justify our expressing a strong opinion of its 
essentially scrofulous and remarkably hereditary character. In one 

12 
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family alone sevfral members were nearlj at the same time affected 
witU cystin-uria; and one instance exists in which it can be traced, 
with tolerable certainty, through three generations. In one well- 
marked case^ which fell under the care of Mr* Luke, at the London 
Hospital, ej^ tensive disorganization of the kidneys coexisted with a 
cystine calculus* There is, probably, a remarkable deficiency of the 
process of oxidation in these cases; Dr- Prout has even seen fatty 
matter mixed with the urine, and suggests the probability of its con- 
nection with fatty liver. And this opinion seems to be by no means 
improbable, especially when we regard the close approximation that 
exists between the elementary composition of cystine and taurine, the 
crystallized substance into which bile is partly converted by digestion 
with hydrochloric acid. The following is a comparative view of the 
poreentage compositions of cystine and taurine: 
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So that it appears by no means nnlikely that the excretion of cystine 

may be a means, under certain circumstances, of compensating for 
deficient action of the Hver quoad the excretion of sulphur. It 
appears that the sulphur discovered by Redtenbacher in taurine, was 
by former chemists confounded with oxygen, as was the case in the 
earlier analyses of cystine, 

199* Dr. Shearman has been kind enough to send to me specimcna 
of the cystine he discovered in the urine of chlorotic females, — 
a very interesting circumstance in connection with the probable 
general deficiency of oxidation existing in this affection. In a com* 
munication from the zealous and excellent physician alluded to, he 
mentioned the following particulars: 

Some urine passed by a chlorotic girl, after being mixed with am- 
monia, and set aside in a white phial, evolved in a few days sufiicient 
sulphuretted hydrogen to stain the glass black. When fresh, the 
urine had a very peculiar odor, and deposited a white aediment un- 
affected by acetic or hydrochloric acid^ but soluble in ammonia. The 
solution left, by evaporation, six-sided laminae, which, in all their 
microscopical and optical properties, resembled cystine. 

Two specimens of urine exhibiting these characters were passed bj 
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two sisters ; a third was obtained from a girl belonging to another 
family. I am convinced that the urine in many cases of depressed 
health, in strumous patients especially, not very unfrequently contains 
crystals of cystine, not sufficiently abundant to form a distinct de- 
posit, but still obvious enough on microscopic examination. 

200. Therapeutical Indications. — These are unfortunately in the 
present state of our knowledge not very well understood. The cases 
in which a moderately large quantity of cystine exists, have been 
observed too seldom to allow of any accumulation of experience, and 
most of them having occurred in private practice, have precluded 
that minute and persistent watching which is so necessary for satis- 
factory information. The most important indications are to correct 
the unhealthy condition of the assimilative functions, and if possible 
to render the cystine, so long as it continues to be formed, soluble in 
the urine. To effect the latter, the persistent use of nitro-hydro- 
chloric acid has been recommended by Dr. Prout, and in some cases 
with success. In my hands, I must confess, it failed in either dis- 
solving the deposit, or preventing its formation. The general health 
should be most carefully attended to, and everything interfering with 
it removed as completely as possible. Sea-bathing, exercise, nutri- 
tious and digestible diet, with attention to the functions of the skin, 
promise to do much. I feel inclined to place *grcat confidence in the 
use of iron, especially of the syrup of iodide of iron, in doses of 3s8 
to 3j immediately after each meal. Unfortunately, as in all ailments 
demonstrably hereditary, we have an obstinate disease to treat, and 
the prognosis must be extremely guarded, as in the majority of cases 
the generation of cystine goes on to the formation of a calculus. 
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CHBMICAL PATHOLOGT OF HIPPURIO ACID. 

(ffippurim.) 

Hi^tQry, £01— Diagnosis of Hi ppuric Urine, 202 — Process for the Detection of the 
Aeid, 203 — Micraacopic Clmracters, 204 — Paihobgicftl Ongm of Hippuric Acid, 
205— M, Bouehardiif a Caas of Hippuria, 206— Dr. Garrod'a Caser 207— Dr. Pel- 
teakofer'fl Caae, 208 — Hipp aria traceable to Imperfect Aaaiinilatioa of Curbon, 
209. 



201. HlPPURro ACID 13 very generally present in the urme of her- 
bivorous animals, and is indebted for its present appellation to its 
constant occurrence in the nrine of the horse. Rouille, as long as 
BCYentj years agOj described it as occurring in the urine of gramini- 
vorous mammals, but mistook it for benzoic acid, Scheele, and sub- 
sequently Fourcroy, Reynard, and Proust, demonstrated its existence 
in the urine of young infants. Lehmann and Auibrosiani announced 
its presence in diabetic urine, and still more recently it has been 
proved by Professor Liebig to be a constant element in the healthy 
secretion, although in so small quantity as to escape detection (8) ex- 
cept by a very careful and tedious chemical analysis, 

202, I}iagnom of Urine containing an Excess of Hippurie Acid. — 
As this substance never, so far as is yet known, appears in the form 
of a sediment until after the addition of a stronger acid, our diagnosis 
must entirely depend upon the characters of the urine containing it> 

Urine containing an excess of hippurie acid is generally either 
very slightly acid or neutral, often alkaline. Its characters can be 
best studied in the urine of a cow or calf, as the copious deposit 
of carbonate of Hme, as well as its viscidity, makes the horse*9 urine 
a more difficult object for examination. When the presence of hip- 
purie acid is directly traceable to the ingestion of benzoic acid* an 
exception to the above characters id met with^ the urine then being 
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acid, often remarkably so, which, I believe, is never the case when 
hippuric acid occurs independently of the administration of cinnamic 
or benzoic acids. The odor is generally like that of whey, and the 
specific gravity, so far as has been yet observed, below rather Jhan 
above the healthy average, varying in M. Bouchardat's case (206) 
from 1*006 to 1*008. Deposits of the triple phosphate of magnesia 
are by no iheans nnfrequent in such urine. A drop of neutral or 
alkaline hippuric urine, as that of the calf, when allowed to evaporate 
spontaneously on a glass plate, leaves delicate feathers of hippurate 
of ammonia, very distinct in appearance from any crystals I have 
seen from any other variety of urine. 

203. To detect the presence of an abnormal proportion of hippuric 
acid, fill a large watch-glass with the urine, and evaporate it over a 
lamp to a few drops, then add about half the bulk of hydrochloric 
acid and set the mixture aside. On the addition of the acid, the 
mixture becomes bright pink, and a pungent odor, not unlike that of 
new hay, is evolved. After a few hours, examine the contents of the 
watch-glass, and if an excess of hippuric acid be present, its charac- 
teristic linear crystals will be observed. These almost always assume 
a very remarkable form, like a bunch of leafless twigs, cohering with 
sufficient firmness to allow of their being 
washed and dried in this position (Fig. 41a). *' 

The watch-glass should not be emptied 
for twenty-four hours after the first addi- 
tion of the acid, for sometimes the crystals 
form very slowly, owing to their solubility 
in the precipitant. The glass should be 
examined under the microscope, and deli" 
cate, slender, often branched, crystalline 
needles of hippuric acid, which may escape 
the naked eye, may thus be detected (Fig. 
41 b). Sometimes so much hippuric acid is present, that, if sufficient 
time be allowed, crystals of it appear without any previous evapora- 
tion. This is well seen in the urine of the horse, especially when ob- 
tained after being well fed, and rested all day in the stable. It is 
quite certain, however, that a considerable quantity of hippuric acid 
may be present and yet escape detection by this process, in conse- 
quence of the urea interfering with its crystallization. From very 
careful experiments, I find that when the acid exists in less quantity 
than one grain in the fluid-ounce of urine, it cannot be thus detected. 
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In this case we must have recourse to the process before described 
for the preparation of the acid from the healthy urine (96). 

204, Microscopic Character » of fftppurie Acid. — ^If crystals are 
obtained by the modes just described, all possible doubt of their real 
nature may be removed by dissolving a portion in alcohol and another 
portion in hot water. On placing a drop of these solutions^ when 
cold, on plates of glass, beautiful crystals, some possessing a dendritic 
and plumose outline, others arranged like zeolites, will be left by the 
spoDtaneoufl evaporation of the alcoholic solution (Fig, 42) j and mipute 



Fig, 42. 



Fig. 43, 





needles, mixed with four-aided prisma acuminated at their ends, will 
he formed from the watery solution (Fig. 43). On heating some of 
the crystals in a glass tube until they begin to char, they evolve a 
very characteristic odor of the Tonquin bean. 

All these characters may be observed, and the crystals readily ob- 
tained from the urine passed by a person an hour or two after swal- 
lowing 10 grains of benzoic acid* 

Both the hippuric and benzoic acids will disappear from the urine 
of over-clriven animals, I could not detect a trace of either in the 
urine of an ox which had been driven up from the country to Smith- 
field and killed a few hours after. Neither of these acids was found 
by Boussingault in the urine of pigSj even when their food was varied. 
The large amount of carbon appropriated by these animals in their 
enormous accumulation of fat, probably interferes with any conside- 
rable excretion of this element by the kidneys, 

205. Pathological Origin and Indications of Hippuric Acid* — 
This part of our subject is enveloped in much obscurity- All that is 
kuown with certainty of the matter may be thus stated : 



A. Hippuric acid appears to be peculiar to Vegetable feeders, and 
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to be most constant in those which take little or no exercise. 
Thus it abounds in stall-fed cattle, and disappears, being 
replaced by benzoic acid, in those that are worked ; a fact 
explained by the larger proportion of carbon and hydrogen 
existing in hippuric as compared to benzoic acid. The former 
contains 18, and the latter 14 atoms of carbon in each equi- 
valent. 

B. When in excess in human urine, it has been generally traceable 

to peculiarities of food. In one case connected evidently with 
a long confinement to a milk diet (206) ; in another, to the 
almost exclusive use of apples (208). Its occasional (but bj 
no means constant) occurrence in the urine of infants at the 
breast is, in all probability, traceable to their mal-assimilat- 
ing the large quantity of carbon contained in the food. 

C. It does not necessarily interfere, at least in man, with the pro- 

duction of uric acid ; for although the latter is occasionally 
absent, yet not so constantly as to lead to a belief that hip- 
puric and uric acids do not replace each other.* 

D. In general a deficiency of urea occurs in hippuric urine. It 

appears nearly proved that the elements of glycocoU or sugar 
of gelatine (C^NH^Oj), by the presence of which hippuric 
difiers from benzoic acid, are derived either from urea or from 
nitrogenized matter, which would, under ordinary circum- 
stances, have formed this substance. 

206. The following case, in which albumen coexisted with hippuric 
acid, is recorded by M. Bouchardat : 

Madame G — , set. 63, the mother of one child, residing in the country, 
possessing good general health, and in easy circumstances, ceased to men- 
stroate at the age of 45. After this period she became frequently the sub- 
ject of a severe obscure hepatic and intestinal affection, which, as her con- 
valescence was protracted, led to her being placed on a milk diet. She kept 
to this for nine years, and her health became re-established. Her general 
diet consisted of coffee, with a pint of milk, and five ounces of bread, for 
breakfast. For dinner, soup-maigre or graisse, with two ounces of meat, and 
about five of vegetables, and as much of bread, taking wine and water for 
drink. In the evening she took merely a pint of milk. This lady's health 
again gave way ; there was great lassitude and much indisposition to exertion, 
with absence of all perspiration, which, for the preceding nine years, had 
been profuse. Skin harsh and almost scaly. Vague pains in the region of 
the liver, with a jaundiced tint of the surface. Fseces black. Mouth dry, 
with a disagreeable taste. Headache and tinnitus aurium ; vision imperfect. 

* Vide (98) note. 
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The night pasacd in broken slumbers. Palpitation of heart, accompanied with 
an anaemic niurmur in the carotids, and a rapid pulse. Slight oedema of the 
lower extremities towards evening. For months previous! j she had become 
the subject of partial paralysis of the right side, which dLsappcared on deplc* 
tiou. Lungs heal thy J although the subject of occasional dy spnam. The 
most prominent symptoms of all were, however, increased bulk of the tirine, 
and thirst, often drinking six to ten pints of water in the day. 

Cha r€( etc r of the Urin r . — Li m pi d » wi th a wh ey -I i ke od or. 8p . gr . 1 006-8 , 
acid, slif;hdy coagukhle by heat. On evaponiting the urine to a small bulk, 
and adding hydrochloric acid, the hippurlc acid cryslallbeed on cuoling. 
Uric acid wa3 ubsent The urine consisted of — 

Water, 9tf5'46 

Solids, - . • . . U-54 

Urea, T^fi 

Hippuric acid, . . . .• , . 2' 23 

Albumen, .*,,*.. 1^47 

Fixed salts, b*2% 

Organic and volatile combinatioiiB^ » « 4' 

1454 

This patient ultimately sank exhausted, 

207* The second case occurred to Dr, Garrod, to nrliom I am in- 
debted for the following brief acceimt of it : 

The subject of tbia affection was a young man, ajt* 2S^ who in Reptember, 
1842, became a patient of Dr* Garrod's for general malaise, accompaiiied by 
the excretion of an excess of urea iu hia urine, and the deposition of ammo- 
niaeo-magnesian phosphate, from which, under the use of opiates with nitric 
acid, he recovered. A few months subsequently he suffered fitim an attack 
of atonic dyspepsia, with pain in the loins. On adding sonic hydrochloric 
lOld to the urine for the purpose of precipitating uric acid, long crystals of 
Mppuric acid were formed^ and on these the uric acid was slowly depo^iited. 
This condition of urine continued for several days, half a pint yielding aa 
much as 40 grains of hippuric adld. The uric acid and urea existed in nor- 
mal proportion^ After a few daya the hippuric acid decreased in quantity^ 
80 that the urine did not aiford ery^tnls on the addition of hydrochloric aeld 
until coDcentruted by evaporation. In a short time the urine beciinie nor- 
mah No information us to tbc source of the hippuric acid could be obtained 
from the history of the patient. He had lived on a mixed diet, and never 
used any excess of vegetable fbod^ nor had he ever taken any benioio acid. 

208. The third, and perhaps most interesting case, is the foltow- 
ingj and was published by Dr, Pcttenkoferj who examined the urine: 

A girl, set 13, admitted in January, 1844, with chorea, into the Julius 

Hospital of Wnrjfiburg, under tht? care of Dr. De Marcus. She had beeu 
long the subject of chorea, eouiplioatcd with unonjalous hysteric i^yniptomSi 
Prior to her admission she refused to take any other food than apples^ with 
bread and water, upon which she h^d for some time entirely Kub*^istcd* 
The mine was yellow, limpidj and fuiutly acid when hist passed, soon bccom- 
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ing alkaline, and depositing crystals of triple phosphate of magnesia. The 
addition of hydrochloric acid to it after moderate concentration, produced a 
oopioos formation of crystals of hippuric acid. The addition of nitric acid, 
by its oxidizing influence, caused the deposit of hippuric to be replaced by 
one of benzoic acid. In 1000 parts of the urine there were — 

Water, 959-332 

Solids, 40'6G8 

1000- 

Solids soluble in alcohol, . . . 18*451 

^ " insoluble in alcohol, . . . 9*417 

Anhydrous hippuric acid, . • . 12*800 

40-668 
Fixed salts containing much carbonate of soda, 10*599. 

The characters of the urine in this case approached those of an herbivorous 
animal in the presence of hippuric acid and of carbonate of soda in the ash, 
as well as in the absence of uric acid. 

The hippuric acid disappeared, and the urine assumed its normal propor- 
tions on inducing the girl to return to a mixed diet 



209. From what little experience we possess regarding hippuria, it 
appears pretty certain that the existence of this condition of the urine 
is generally connected with the use of a diet deficient in nitrogen, or 
in the mal-assimilation of the carbon of the food. Its following tem- 
porarily the use of benzoic acid, its occurring after the use of nearly 
exclusively vegetable food (208), or of a milk diet, as shown in Bou- 
chardat's case (206), as well as in infants at the breast, all help to prove 
the former proposition. I do not know enough of Dr. Garrod's case 
(207) to be able to state how far this might be regarded as an exam- 
ple of the second condition. If the functions of the liver quoad the 
depurating influence of the gland, were imperfectly performed, we 
should possess a probable solution of the cause of the presence of 
hippuric acid in urine. When-we regard the composition of hippuric^ 
acid (98), and call to mind the fact of its occurring in stall-fed 
cattle, and its being replaced by an acid less rich in carbon in ani- 
mals taking much exercise, wc cannot avoid arriving at the conclu- 
sion that hippuric acid may be one of the agents by which the kid- 
neys perform a vicarious function for the liver in removing an excess 
of carbon from the system. 

In this respect, hippuric acid probably performs an analogous func- 
tion to purpurine and bile-pigment (187), each being respectively 
competent to the removal from the system of 63-93) 62*0, and 
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68-182 per cent, of carbon, and 4-6, 6-2, and 7-437 per cent, of 
hydrogen. , 

210. My own experience in these cases has been too limited to 
justify my offering any opinion on the pathological complications at- 
tending thpm. From what little I have observed, I feel inclined to 
believe that when an excess of hippuric acid exists, it may always be 
regarded as traceable to, and pathognomonic of, the deficient func- 
tion of the liver, lungs, or skin, the great emunctorics of carbon ; or 
to the use of food deficient in nitrogen. It hence follows, that our 
treatment will consist in appealing to the function at fault, and care- 
fully regulating- the diet. 

I would suggest the propriety of seeking for the presence of hip- 
puric acid in the urine, where it is copious, of low specific gravity, 
but slightly acid or neutral, and occurring in persons who have a dry 
and inactive state of surface with anaemia. In many pseudo-chlo- 
rotic cases in both sexes, I am inclined to believe an abnormal pro- 
portion of this acid will often be met with. 



CHAPTER IX. 

CHEMICAL PATHOLOGT OF OXALATE AND OXALURATE (?) 
OP LIMB.* 

{Oxaluria.) 

HiBtorjy 211 — Long Overlooked, 213 — Diagnosis of Oxalate of Lime, 214 — Micro- 
scopic Forms of, 215 — Oxalarate of Lime, 219 — Relation of Oxalic to Oxalaric 
Acid, 221 — Uric Acid erroneously Described as Oxalate of Lime, 222 — Dr. Ba- 
con's Researches, 223, 225 — Characters of Urine depositing the Oxalate, 227— 
Presence of Epitheliam and Excess of Urea,' 228 — Complication with other De- 
posits, 229 — Pathological Origin of the Oxalate of Lime, 232 — Absence of Sngar 
in Oxalnria, 233 — Oxalate of Lime in the Blood, 235— Formation of Oxalic Acid 
from Urea and Uric Acid, 237 — Derivation of Oxalic Acid from Vegetable In- 
gesta, 240 — Oxalate in Mucous Secretions, 241 — Symptoms of Oxaluria with 
Excess of Urea, 243— Without Excess of Urea, 245— Exciting Causes of, 248— 
Therapeutical Indications, 249 — ^Illustrative Cases, 252. 

History. 

211. Oxalate of lime is so frequently present in the urine, is so 
often a constituent of one of the most annoying forms of calculous 

* The subject of this chapter has been so well handled by the author, and the 
objections raised against it have been either so completely answered or anticipated, 
that I should have considered further discussion unnecessary, were it not that its 
principal opponents, among whom we must class Lehmann, Scherer, Dr. Bcnce 
Jones, and Dr. Owen Rees, were men of distinguished ability and scientific acquire- 
ments. We must, however, be guided by reason, not led by authority. Lehmann 
observes: '*With reference to the occurrence of oxalate of lime in certain morbid 
conditions, Prout, Bird, and others make very different statements, none of which 
are yet fully established : numerous examinations have convinced me that in this 
country, at least, the sediments of oxalate of lime are much rarer than they are re- 
presented to be by English writers. These observations have led to the following 
result : when the respiratory process is in any way disturbed we most frequently 

observe a copious excretion of oxalate of lime In the dyspeptic conditions 

in which Prout and Bird have found sediments of oxalate of lime, I have failed in 
discovering anything of the sort ) on the contrary, I have found the sediments in 
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concretions, and is so generally itoportant in its pathological bear- 
ings, that it merits especial attention, and I am now particularly 

the urine of such patietils to be free from these ciyarals. The reasoti why tie Eog- 
liah have so often found this salt in the urine^ mJij be th&t in England the urine ia 
generally in a more concentrated Btate than in Germ any, and^ aa Bird very cor- 
rectly retDOrksT oxalate of Httje is more rapidly separated from a concentrated than 
at] aqueotis urine ; moreover^ estpentiiice at the bedi^idc teaehen every unprejudiced 
ohserver that the appearance of oxalate of lime in the uriue h by uo means accom- 
panied by the groups of aymptoms which certain English physicians describe as 

pertaining to what they call the oxalic diathesis It seems, morertver^ un- 

reasouable to aet up such a dialhesis i since the establishment of a special disease 
£rom a single symptom — tbatsjmpLom being only the occurrence of oxalate oflim^ 
— IS entirely opposed to the spirit of rational medicine. From Wohler and Liebig's 
discovery that oric acid is decompaaed by peroxide of lead into urea, allantoin^ and 
oxalic acid, it has bcLni pretty gonerally aasumed that the oxalic acid of the urine 
h doe to an oxidation of the uric acid ; ibe oxalic acid iu this case not being con* 
verted into carbonic acid, as usually occurs in the healthy organism*^' 

Scherer accounts for the oxalate of lime in the urine by cousidering it due lo de- 
composition during the acid fermentation, and explains the process on Ihe supposi- 
tion that the mucus of the bladder is a fermentitig body, and that the extractive 
pigment is the substance metamorphosed into lactic acid. Dr. Owen Reeii in hla 
lectnres before the College of Physicians, depends mainly on Scherer*» vie we in bii 
argument in opposition to the existence of the oxalic dintbesi^f and tngeniotisly 
rejects many oCjhe author's caseSi for ibe reason that the heat which was applied 
to the uriae might itielf have been the cause of the formation of oxalate of lime 
from decomposition. Dr. Bence Jonea observes : " Oxalate of lime is so frequently 
found in tho urine of ihoae who are iu perfect health, that 1 do not consider it as la- 
dicaiiDg any diseasCi but only a di^jorder of no serious importance. It scarcely in- 
dicates a more Berions derangement of the general bcabb than a deposit of urate of 
ammonia does. It may be found in the urine of all who lead sedentary lives, taking 
insunicient air aud exercise, and more food than is requisite for the daily wants of 
the system." 

This conatitntes the case of the opponents of the existence of such a disease m 
OxaJarLa, or such a diatliesis as the oxalic acid diathesis ^ The argnments on the 
"Other side may, for the most part, be found in or gleaned from the previous edi- 
tions of this work. 1st. It is oot denied that oxalate of lime may, and frequently 
does occur, in the uriue of persons enjoying good healthy and Lehmann himself 
correetly says The same of sugar ; viz ^ that it is the quantity of sugar which h pre- 
sent which constitutes the characteristic symptoms of diabetes mellitus,* Yet bo 
does not deny the existence of diabetes. 2d. Oxalate of lime may be formed in the 
urine after removal from the body, and its formation ma^ be favored by the ap- 
plication of beat; but the crystuk of oxalate of lime are, nevertheless, found in 
Jruh urinef and do not necessarily require the application of beat for their detec^ 
tion J indeed, I never myself nse heat for this purpose, and yet I have seldom failed 
to detect the octohedral crystals in cases where the symptoms have led me to look 
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anxious to allude to the importance of carefully studying the relations 
of this form of deposit to certain states of health, because it seems 
now to run some risk of being tossed aside as a thing of no conse- 
quence. A curious revulsion of feeling seems to have taken place, 
among some, at least, on this subject. When I first discovered oxa- 
late of lime ns a crystalline deposit, and announced its frequency, 
my observations were doubted by many, and whenever they were 
favored with any attention, they were always distinctly stated to rest 
exclusively on my authority. Now that more extended observations 
have demonstrated the truth of my statements, we are told, both in 
this country and abroad, that oxalate of lime is of constant occur- 
rence, and of no importance. A remark to which too many sufferers 
from this diathesis can give a melancholy denial. 

212. The supposed extreme rarity of crystalline deposits of oxalate 
of lime in the urine had often attracted the notice of writers on cal- 
culous affections, and many had expressed their surprise that, although 
they had repeatedly examined the urine in cases where calculi of 
oxalate of lime exist, they had not succeeded in detecting a deposit 
of this substance. To the -generally admitted accuracy of this state- 
ment all investigators had borne witness ; thus, in the third edition 
of the elegant and elaborate work of Dr. Prout, which must be re- 
garded as giving the most complete account of the state of our know- 
ledge on these matters at the time it was published (1840), the deposit 
of oxalate of lime was scarcely described. The remarks there made 
on the oxalic diathesis applied to the cases in which the oxalate of 

hr them. 3. That the oxalate of Hme may be held in solution in the nrine, and 
afterwards deposited, as the causes determining its solution cease to exist ; there- 
fore its non-detection in the freshly passed urine is no proof of its absence, but only 
of its non-deposition. The case of those opposing the existence of oxaluria is 
argued from the occurrence of the crystals in the urine up to the supposed constitu- * 
tional derangement^ instead of from the constitutional derangement to the urinary 
deposit ; and this step in the argument takes the following form : A certain group 
of symptoms, distinctly marked, and consequently easily recognized, constituting a 
form of dyspepsia, but differing in many respects from that of gout, is almost uni- 
versally accompanied by the passing of urine containing oxalate of lime ; and this 
position has never as yet been shaken. It is a matter of indifference whether the 
disease be named oxaluria or dyspepsia, with a tendency to the formation of oxalic 
add, f. e., oxalic dyspepsia. It may by some be considered improper to name a 
disease from a single symptom, but if that symptom be constant, constituting the 
differentia of the disease, it matters little, as far as science is concerned, whether 
the differentia be taken alone, or in connection with its sulsjectj in the name, as long 
as the definition of the disease be full and accurate. 
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lime has existed in a truly calculous form, or to those in which the 
presence of oxalic acid is rather suspected than proved ;^ the whole 
eerier of observations inclining to the generally received notion of 
the almost necessary connection between the presence of saccharine 
matter and development of oxalic acid- M. Bayer alludes, on the 
authority of M. Donn^, only to the artificial production of crystals of 
oxalate of limCj effected by adminiBtering to patients alkaline oxa- 
lates;** and figures, among his very accurate delineations of urinary 
deposits, the precipitate produced by the addition of oxalate of ammo* 
nia to urine. The only case of the occurrence of oxalate of lime in 
the urine that he cites is one which occurred to myself several years 
agOj the details of which appeared in the ^' Medical Gazette,**** in a 
laborious paper on urinary deposits, by Dr* Brett* And this is also 
the only instance alluded to by Dr. Willis, in his interesting work on 
Urinary Diseases. 

I was first led to question the accuracy of the generally received 
opinion of the extreme rarity of the presence of oxalate of lime in 
a cryataHioe form, during my examination of urinary deposits pre- 
paratory to the publication of an essay in the seventh volume of the 
Guy*8 Hospital Reports, Subsequentlyj in the extensive field of 
experience at my command, I pursued these researches on a large 
scale, and examined microscopically the urine in an immense number 
of cases of various diseases.** The result of this investigation led to 
the discovery of the comparative frequency of oxalate of lime in the 
urine in fine and well-defined octohedral crystals^ and of the connec- 
tion between the oeeurrence of this substance and the existence of a 
certain series of ailments, generally characterized by nervous irrita- 
bility* The accounts of my researches were published in the London 
Medical Gazette for 1842* 

213. The reason of the oxalate having been overlooked so long is 
explained with great readiness, for without the aid of the uucroscope 
it is utterly impossible to demonstrate its presence, so long as it is 
diffused through the urine in separate crystals. In the less frequent 
form of minute concretions or hemp-seed calculi, of course it is readily 
recogni^^ed, hut such cases are as rare as the occurrence of the oxalate 
in separate crystals is common. 

It will be a matter of great interest to investigate the comparative 
frequency of the oxalate of lime in the urine in different localities, 
for the purpose of ascertaining how far the formation of this salt is 
connected with the depressing influencei always more or less active 
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in large and densely populated cities; for, in the cases of disease oc- 
curring in the metropolis, I have no hesitation in declaring, as the 
result of my own experience, that the oxalate is of far more frequent 
occurrence in the urine than the deposits of earthy phosphates. And 
since the publication of the first edition of this work I have received 
repeated communications from provincial practitioners confirming 
this statement. Indeed I am convinced that traces of this salt in the 
minutest microscopic crystals can be detected in the urine of persons 
who are free from any apparent disease. Hence oxalate of lime 
must be regarded as one of the common results of metamorphosis of 
tissue, but the existence of the traces of the substance (which indeed 
may be regarded as a physiological condition), is a very different thing 
from its presence in large crystals and considerable quantities, and 
which can be only deemed as existing under a state of system strictly 
pathological. 

Diagnosis and Microscopic Characters of Oxalate and Oxalurate (f) 

of Lime. 

214. To examine urine for the purpose of detecting the existence 
of the salt under consideration, allow a portion passed a few hours 
after a meal to repose in a glass vessel : if this be done in winter, or 
during the prevalence of frequent and rapid alternations of tempera- 
torCi a more or less dense deposit of urates will generally make its 
appearance, arising either from the sudden cooling of the urine, or 
from interference with the functions of the skin prior to its excretion. 
In warm weather, however, or when the functions of the skin are 
tolerably perfect, the urine, albeit it may be really loaded with oxa- 
late of lime, may still appear limpid, or, at furthest, its lower layers 
only be rendered opaque by the deposition of a cloud of vesical 
mucus. Decant the upper 6-7 ths of the urine, pour a portion of the 
remainder into a watch-glass, and gently warm it over a lamp ; in a 
few seconds the heat will have rendered the fluid specifically lighter, 
and induced the deposition of the crystals of oxalate, if any be pre- 
sent : this may be hastened by gently moving the glass, so as to give 
the fluid a rotatory motion, which will collect the oxalate at the bottom 
of the capsule. The application of warmth serves also to remove the 
obscurity arising from the presence of urates, which is readily dis- 
solved on exposing urine containing it to a gentle heat (180). Having 
allowed the urine to repose for a minute or two, remove the greater 
portion of the fluid with a pipette, and replace it by distilled 
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water.* A white powder, often of a glistening appearance, like 
rliamond-dustj will now become Tieible, and this (under a low magni- 
fying power, as by placing the capsule tinder a microscope furnished 
with a half-inch object-glass), will be found to consist of crystals of 
oxalate of lime in beautifully formed transparent octohedra, with 
sharply defined edges and angles (Fig. 44), 

215* If the light is very bright, these crystals generally resemble 
cubes marked with a croaa^ the point of intersection of the two arms 
corresponding to one of the apices of the octohedron (Fig. 45). 
Fig. 44. Fig. 45. 







Fi^. 46, 



It sometimes happens that the oxalate is present in the form of 
exceedingly minute crystals : it then resembles a scries of minute 
cubes, often adhering together like blood-discs: these, however, are 
readily and distinctly resolved into octohedra 
under a higher magnifying power. More 
rarely oxalate of lime assumes a somewhat 
different form, apparently being made up of 
a square prism, with a four-sided pyramid at 
each end (Fig. 46), forming a dodecahedron. 
If the crystals be collected and ignited on 

decomposed, and 
subsequent addi* 
dissolves the residue 
with effervescence. 



\ ^ / P'^^i^^^ f*^*'' oxalic acid is 

\w y^ carbonate of lime left; the 

tion of dilute nitric acid disj 



* It hfts been stated that the crystals of oxalate of lime, thus obtained, may be 
formed by tbe proceatf of heating, and mat/ not have exlatedp as sacb, pre^iooslj, in 
the urine J but even were this the case, it is ascertained that the proceBs does not, 
in all instances, in which one acid or urates are present^ pnxfuce a similar reiatlj 
heaca in certain instances a modifvirkg caute is present, which may be taken tm 
thence in favor of the existence of a distinct diathesia. It is, however, naver 
necessary to have recourse to this process, the crystals are sufficiently clear withoat 
it J thongh it certainly offers to those tttjacqtiainted with the microscopical appear- 
ance, a ready meana of obtaining gootJ ape ei mens* 
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This is by far the most satisfactory process for the detection of 
oxalate of lime, and although it requires a little tact, still, after some 
trials, it can readily be performed in a very few minutes. But even 
this little waste of time may be avoided, by placing a drop of the 
lowermost stratum of the urine on a plate of glass, placing over it a 
fragment of thin glass or mica, and then submitting it to the micro- 
scope : the crystals diffused through the fluid becoming very beauti- 
fully distinct (123). In this way, however, it is obvious that a very 
much smaller quantity is submitted to examination than by the former 
process. 

216. It is a very remarkable and interesting circumstance, that 
this salt, although I have now examined a very large number of speci- 
mens of urine containing it, has scarcely ever occurred to me in the 
form of a distinct deposit ; remaining for days diffused through the 
fluid, even when present in so large a quantity that each drop of the 

■ urine, when placed under the microscope, was found loaded with the 
crystals. If, however, any substance, capable of constituting a 
nucleus be present, the oxalate will be deposited around it, although 
scarcely in cohering masses, and invariably colorless and beautifully 
transparent. The only exception to this is met with in the large and 
fine octohedral crystals of the oxalate which I discovered in the urine 
of the horse.'^ These are slightly opaque, and possess a fine amber 
hue, constituting most beautiful microscopic objects. If, as occasion- 
ally occurs, a specimen of oxalic urine happen to contain an excess 
of triple phosphate, the crystals of this salt are found mixed with 
those of the oxalate. I have also found the octohedra beautifully 
crystallized on a hair accidentally present in the urine, like sugar- 
candy on a string. 

217. The fact of a large quantity of the oxalate, when present, 
escaping the eye, is explained, I suspect, from its refractive power 
approaching that of the urine ; for whenever we meet with the speci- 
men in which the salt has partially subsided, and replace the decanted 
urine by distilled water, the crystals often become readily perceptible 
to the unaided eye, resembling so many glistening points in the fluid. 
The oxalate of lime although absolutely insoluble in water must be 
soluble in urine, for its lustrous crystalline form sufiSciently indicates 
the fact of its previous solution. Indeed, not unfrequently, even on 
the most careful examination, no traces of oxalate can be discovered 
in a specimen of urine recently voided, and yet after twelve hours' 

13 
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repose an abimdance of this salt in even largo crystals can be readily 
deteeteiL 

Lehmann has observed, when discussing Scherer's ingenious views 
on the acid fermentation of urine, that *^ oxalate of lime roay possibly 
be formed or separated during this process, and that the close con- 
nection between the separation of uric acid and tho formation of this 
salt is supported by the faet that most samples of urine, whether aedi* 
mentary or non-sedimentary, exhibit no trace of the presence of oxa- 
late of lime, when examined under the microscope, as long as they 
are fresh, although some of the known crystals of oxalate of lime may 
be detected as soon as the uric acid crystals are formed ; and, indeed, 
that the abundance of such crystals in morbid urine is proportioned 
to the rapidity with which acid fermentation is induced, and the con- 
sequent early deposition of free uric acid/' Dr* Owen Rees — indors- 
ing these views, and stating in addition that the process of warming 
the urine facilitates the formation of oxalate of lime^ — has questioned 
the existence of any special diathesis. These views I have in another 
place endeavored to answer* 

218. The crystals of the oxalate, when collected in the manner 
above directed in a watch-glass, are unaltered by boiling either lu 
acetic acid (223-5) or solution of potass. In nitric acid they readily 
dissolve without effervescence* The solution may be very readily 
watched under the microscope. When the oxalate is allowed to dry 
on a plate of glass, and then examined, each crystal presents a very 

curious appearance, resembling two con- 
centric cubes, with their angles and sides 
opposed, the inner one transparent, and 
the outer black, so that each resembles a 
translucent cube set in a black frame (Fig* 
47). This is best observed, unless the 
crystals arc very large, under a half^inch 
object-glass ; as with a higher power this 
appearance is lost. Oxalate of lime when ar- 
tificially prepared by precipitation appears 
as an amorphous powder, but which under a 
Hgh magnifjing power can be resolved into myriads of minute crys- 
tals with a rectangular outline. Lebmann has stated, however, that 
a close iuiitatlon may be obtained of the urinary crystals in flattish 
octohedra by precipitating a very dilute solution of a lime salt at a 
boiliiig heat with oxalate of ammonia. 
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219. Occasionally some very remarkable crystals are met with, 
shaped like dumb-bells, or rather like two kidneys with their conca- 
yities opposed, and sometimes so closely approximating as to appear 
circular, the surfaces being finely striated. These crystals are pro- 
duced, in all probability, by a zeolitic arrangement of minute acicu- 
lar crystals (Fig. 48), presenting a physical structure resembling that 
of spherical crystals of carbonate of lime.* We meet with many 



Fig. 48. 



Fig. 49, 





modifications of these elegant crystals : sometimes they are oval lami- 
nae, in which no striae or evidence of structure can be detected until 

* In the damb-bell and oval crystals of oxalate of lime the markings are gene- 
rallj concentric; and there is some reason for supposing that crystals having 
radiating lines may consist of uric acid. Dr. Hassall has noticed {" Lancet/' 1850) 
certain modifications of the octohedron, and also of the damb-bell formation, of 

Fig. 50. 




which Fig. 50, taken from his paper in the twenty-third nnmber of the " British 
and Foreign Medico-Chimrgical Review," offers a fair illustration. He remarks 
that soluble dumb-bells in the urine frequently consist of sulphuric acid in combina- 
tion with soda or potash. 
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they are examined by polarized light. In some of these a sort of 
Bucleus can be detected. Some of the most frctjuent varieties of 
these crystals are shown in Fig. 49. I have now met with many 
cases in which these various crystals have been present. Some of 
these have been under my care for months ; and I have had repeated 
opportunities of exnraining the urine* The remarkable crystals now 
referred to, became in all mixed vrith^ and ultimately replaced by, 
the ordinary octohedral variety. 

22CL These dumb-bells and oval crystals, although I have always 
describe^ them as oxalate of lime, have always presented a very seri- 
ous difficulty to their being thus regarded, in consequence of the pecu- 
liarity of their optical characters. It is well known that all crystals 
referable to the cube or regular octohcdron never possess double 
refraction, and hence scarcely exert any influence upon a plain polar- 
ized ray of light* In accordance with this law, the ordinary crystals 
of oxalate of lime do not in the slightest degree exhibit the pheno- 
mena of color when examined in the polarizing microscope ; merely 
in the slightest degree, if lying in a favorable position, appearing 
illuminated^ when the polarizing prisms are crossed. On the other 
hand, the dumb*be!l crystalSj as I long ago stated, exhibit a beauti- 
ful eeries of colored rings traversed by a black cross. Recently I 
had an opportunity of carefully examining the chemical reaction of 
these crystals, A gentleman* who had been under the care of the 
late Dr, Prout, consulted me shortly after his lamented death, and 
on drawing my attention to his urine, I observed the most copious 
deposit of the crystals in question I ever witnessed. Without much 
difficulty I obtained a sufficient quantity for the following experi- 
ments : 

A, They slowly dissolved in boiling dilute hydrochloric acid; 

from this solution ammonia threw down a white precipitate. 
Tti© whole was left in a watch-glass to spontaneous evapora- 
tion. Very large and fine cuhes of hydrocblorate of ammonia, 
unmixed with any of the ordinary plumose crystals, were left* 
Mixed with these was a white amorphous powder of oxalate 
of lime. 

B. Kept under water in a warm greenhouse for ten days, the miX"- 

* Thta gentleman, whom I tave freqiientlj tjfon^ hafl told me that, at the time 
when them cttvIoIh were observed, lie had, hj Dr. Propt^s direction, been living 
maitdj aa meat^ taking it tkric« ft daj ; he bad also been UBing the Doctor^o add 
mixlute. 
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ture evolved a fetid ammoniacal odor, and some of the dumb- 
bells had become replaced by ordinary octohedral crystals of 
oxalate of lime. 

0. Boiled in strong hydrochloric acid, they readily dissolved, and 
were totally changed. For on spontaneoiLs evaporation a 
series of tufts of beautiful crystalline needles were left exactly 
like oxalate of ammonia ; but differed from it in being totally 
insoluble in water and readily soluble in a drop of hydro- 
chloric acid. 

D. Boiled in strong nitric acid they readily dissolved without 
change, for a drop of the solution allowed to evaporate spon- 
taneously on a plate of glass, left a crystallized mass of dumb- 
bells, generally more elegant and regularly crystallized than 
they are met with in the urine. Hastily evaporated, the 
crystals became nearly circular. 

B. Ignited in a platinum spoon they blackened, evolved an odor of 
burnt horn, and readily became white, without appearing to 
diminish in bulk. Under the microscope, the crystals ap- 
peared to be unaffected in shape, but were opaque. They 
reddened moistened turmeric paper, were insoluble in water, 
and dissolved in dilute sulphuric acid with violent efferves- 
cence, leaving, by evaporation, crystals of sulphate of lime. 

221. I was unable to proceed further in these investigations, for 
the deposit, on the patient's marriage, became suddenly replaced by 
the ordinary octohedral crystals, and I could not procure any more of 
the dumb-bell form.* We may, however, safely conclude that they 
do not consist of mere oxalate of lime, for their powerful action on 
polarized light is quite incompatible with their being composed exclu- 
sively of this salt. The action of heat (b) shows that they are 
readily converted into carbonate of lime without change of form. 
The experiment with hydrochloric acid and ammonia (o) would seem 
to render it probable that urea was in some way evolved as the result- 
ing, hydrochlorate crystallized in cubes. The different influence of 
nitric and hydrochloric acid is exceedingly interesting, and merits a 
careful study whenever an opportunity presents itself for their inves- 

* Altlioagli I have examined several specimeDS of this gentleman's urine, I have 
never since recognized the damb-bell crystals. The octohedral ones, however, are 
at present in great unmbers and various sizes on the recurrence of a common 
catarrh or attack of dyspepsia. 
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tigation. Most microscopic observers are faiailiar with the optical 
properties of oxaluratc of ammonia, and coupling the complete resem- 
blance of crystalline form and double refrj^cting power of this salt with 
the dumb-hell deposits, I think we may venture to assume the high 
probability of the latter consisting of oxalurate of limej a ealt which 
differs from oxalate of lime in altimate constitution only in the pre- 
sence of the elements of urea and absence of the constituenta of 
water; for 

C N H 
2 atoTxis oxalic acidf , , . 4 6 

1 " urea, . . , . 2-|-2+4-i-2 



-1 " water^ 

= '^ oxaltiHc acid, . 



6+2+4-h8 
6-h2-h3-|-r 



222. Dn Frick, of Baltimore,^" has stated that the dumb^hell crys* 
tals do not contain lime, and that they consist of uric acid. This 
extraordinary assertion was not founded on any analysis of the crys- 
tals I have described, and rests on no better foundation than that 
uric acid, when kept under water for some time, as well as when pre- 
cipitated under certain circumstances, presents an approach to the 
dumb-bell form.* It has long been known that uric acid will some- 
times assume the form of plates excavated at the sides (122), but 
really remaining so utterly unlike the crystals I described, that it is 
difficult to conceive any one committing go remarkable an error. 
For crystals which dissolve in boiling nitric acid without change, and 
at a red heat are converted into carbonate of lime, can hardly be 
mistaken for uric acid- 

223, Dr* Bacon, *^ another American physician, in a most ela- 
borate paper, displaying great power of research, read before the 
Boston Society for Medical Observations, has completely refuted Dr. 
Frick's hypothesis, and has added very largely to our knowledge of 
the chemistry of the dumb-bell crystals. Dr. Bacon is inclined to 
believe that the oval crystals I have described are dumb-bells seen 
endwise ; they show, with polarized light, one or two circular, colored 
rings near the centre, and an oval hand near the outside. On sub- 
mitting the crystals to heat and the action of acids, he obtained the 
same results as myself. He, however, ascertained that strong acetic 
acid (containing 39 per cent, of glacial acid) slowly dissolved them, 

'I*' Vide Fig. 28 0} where true dumb-belli of uric acid art reprefleated. 
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forming a transparent solution, which, on spontaneous evaporation, 
left an abundance of zeolitic crystals, varying in figure from circular 
striated plates to dumb-bells. Mixed with these are a few long, four- 
sided prisms, which exhibited, like the zeolitic crystals, beautiful 
colored bands, when examined with polarized light. 

224. When digested in a cold solution of carbonate of soda, Dr. 
Bacon found that the dumb-bells became opaque and were disin- 
tegrated ; a white deposit of carbonate of lime in a few hours formed 
at the bottom of the vessel. This dissolved with effervescence in 
acetic acid, and the solution was rendered opaque on the addition of 
oxalate of ammonia. The fluid decanted from the carbonate of lime 
of course contained a soda salt, of the acid of the dumb-bell. On 
neutralizing this with nitric acid, the solution gave a precipitate with 
nitrate of silver, soluble in nitric acid as well as in ammonia. The 
silver precipitate did not fulminate with heat, like oxalate of silver. 

225. Dr. Bacon examined the effect of the different acids on artifi- 
cially prepared oxalate of lime. He ascertained that when dissolved 
in hydrochloric acid, an abundance of zeolitic forms were obtained 
by hasty evaporation. But when allowed to evaporate spontaneously, 
a mixture of transparent rhomboidal plates, minute octohedra, and 
four-sided prisms, often arranged in rosettes, with the zeolitic crys- 
tals, were obtained. The rhomboids and zeolite groups acted power- 
fully on polarized light, the prisms less strongly, and the octohedra 
not at all. On submitting these crystals to analysis, the rhomboids 
were found to contain hydrochloric acid, but the prisms and octohedra 
were pure oxalate of lime. Oxalate of lime slowly dissolved in very 
strong acetic acid, and, on rapidly evaporating the solution, circular 
radiated crystals were left ; they were frequently fissured in one or 
two places, and exhibit the cross and rings by polarized light. 

Dr. Oriffith had previously ascertained that artificial oxalate of 
lime, dissolved in nitric acid and evaporated, left a deposit of radiated 
crystals very like the dumb-bell crystals. 

From the result of all his experiments. Dr. Bacon expresses his 
opinion that the dumb-bell crystals I have described consist of a 
*' salt of lime containing either oxalic, oxaluric, or, perhaps, some 
other organic acid easily converted into oxalic acid ; but the exact 
nature of the acid remains to be determined by future investigation." 

226. The greatest possible variation in the size of these crystals is 
often observed, not only in different specimens of urine, but often 
in the very same portion. I have often met with small octohedra of 
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oxalate mixed with others four or six times larger in a single drop of 
urine. The following measurements were made from some s^peci- 
mens preserved between plates of glass ; bj means of the beautiful 
micrometer of Powell, belonging to the large microscope constructed 
by him for Guy's Hospital : 

Lengtb of A mde ofihe lar|rest octoliedr&f * ^ » * t^d 

** ^* smaller dtttO; . . . . • 5^0 

" " amiillest ditto, ^^f[^ 

" " octotedra m the unne of a horse, * yiu 

Longdi&meter of large ^'duDib-beir^ crjatals, . . . ^1^ 
Short dm meter of dtUOi «.*«..* ^i^ 

Diameter of some nearly eireular^ jj^ 

Long dinmetcr oftlie sraftllest'*duinb'belli,** . . . y^^ 

Short di&mel«r of dttto^ • . . . » , * t^en 

Characters of Urine e&ntaming the OMilate and OxalurMe (?) 

of Lime* 

227- In the great majority of cases tbe urine is of a fine amber 
hue, often darker tbau in healtb, but never presenting to my view 
any approacb to the greenish tint which has been describe<l as charac- 
teristic of this secretion during tbe presence of the oxalic diathesis, 
unless the coloring matter of blood be present. In a few cases the 
urine was paler than natural ; and then was always of lower specific 
granty/ This, however, was in most instances but a transient al- 
teration, depending upon accidental causes ; the odor was generally 
natural, rarely aromatic like mignonette* In many instances a dc* 
posit of urates, occasionally tinted pink by pur purine, fell during 
cooling, I have observed this to be infinitely more frequent during 
the spring than Bummer : hence it in all probability depended upon 
the influence of cold upon the cutaneous functions, causing a large 
amount of nitrogen and carbon, under the form of urates and purpu- 
rine, to be excreted by the kidney (138). The specific gravity of 
oxalic urine varies extremely; in rather more than half the speci- 
mens being, however^ between 1-015 and 1-025* In eighty-five 
diflerent specimens of which I preserved notes, the ratio of the den- 
eitke was as follows : 

In 9 upecimeiia the specific gravity ranged from , I'OQO : 1*0! 5 

In 2T ^' *'- . I^OIC ; 1^020 

In 23 ** ^ . 1021 : 1-025 

In 2e ** « . 1023 ; 1030 
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The densities of the specimen of urine passed before going to bed 
at night, and immediately on rising in the morning, were frequently 
yery different; thus, in twenty-six cases in which the night and 
morning mine were separately examined — 

The night specimen was heaviest in • . • 12 
The morning specimen heaviest in • • • 5 

Both alike in 9 

And, as a general rule, the heaviest specimens contained most of 
the oxalate. It seldom happened that the total quantity of urine 
passed in these cases very much exceeded the average proportion ; 
in a very few only positive diuresis could be said to exist. Fre- 
quently the patients have, from occasional irritability of bladder, 
mistaken the frequent desire to pass urine for an increased quantity ; 
but the absence of any very considerable increase was proved by 
positive measurement of the quantity of urina passed in twenty-four 
hours. 

228. Some of the specimens of oxalic urine gave a precipitate 
with salts of lime, insoluble in acetic acid, and consisting of oxa- 
late of lime. This, in some instances at least, depended on the pre- 
sence of oxalate of ammonia, or of some other soluble salt of this acid. 

The acidity of these specimens was always well marked, often far 
more so than in health, and never being absent. I have not yet met 
with a single case in which an alkaline, or even positive neutral, state 
existed, unless complicated with calculus or diseased bladder. 

A greater increase in the quantity of urea than the density of the 
urine would have led us to suspect, was frequently found ; indeed, 
I have scarcely met with a specimen in which, when the density was 
above 1*015, distinct indications of an excess of urea were not met 
with. In twenty-four of the eighty-five specimens above referred to, 
so large a quantity was present, that very rapid, and in some almost 
immediate crystallization ensued on the addition of nitric acid. In 
general, in cases where the greatest excess of urea was present, the 
largest and most abundant crystals of the oxalate were detected. 

Mr. J. H. Stallard, of Leicester, who has contributed some impor- 
tant information on this subject, has discovered that in oxalic urine 
the indeterminate organic matters (57) are greatly increased, often 
reaching nearly double the average proportion excreted in twenty- 
four hours. I can fully confirnr the accuracy of this observation, 
and indeed believe that it explains the emaciation so frequent in this 
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affectioTi* Dr. Maclagan* haa observed on this subject, that the 
mean density of the urine was 1024^4 ; that the observed difference 
of density between the morning and evening urine was confirmed, 
and had reference to the fact that the presence of oxalate in the 
urine was commonly connected with a disorder, more or lees impor- 
tant, of the digestive and assimilative processes; that the color was 
paler than that of healthy urine ; that the sweetbrier odor was fre- 
quently present ; that in some instances the urine was more or less 
fetid, but never ammoniacal, and but seldom ever resinous ; that the 
reaction was in general strongly acid, 

Complteation of the Oxalate of Lime, with other Peposifs. 

229, lu more than half the cases, the oxalate of lime was found 
unmixed with any other saline deposit; in a very few, crystals of 
uric acid were found from the first, mixed with the octohedraof oxa- 
late of lime ; and in nearly all the successful cases, this acid appeared 
in the course of the treatment, and ultimately replaced the oxalate 
altogether, at a period generally contemporary with the convalescence 
of the patient* Much more rarely, prisms and stellae of the ammo- 
niaco-magnesian phosphate were found mixed with the oxalatej and 
occasionally replacing it in the course of the treatment ; and still 
less frequently the phosphate was observed in the urine some time 
before the appearance of the oxalate. 

In several specimens a copious troubling was produced on the ap- 
plication of heat; this generally depended upon the precipitation of 
the earthy phosphates, as a drop of dilute acid immediately restored 
the limpidity of the fluid. This troubling, in very few cases, has been 
found to depend upon the presence of albumen, and then it was 
usually transient, and generally traceable to the presence of some 
secretions from an irritable vesical mucous membrane. I have met 
with but few well-marked instances of a complication of this oxalic 
affection with granular degeneration of the kidneys. 

Out of the eighty-five cases before referred to (227), 



Ojtiilate was present uxkmixedl m . 
Mlx&d with uratea, 
Mixed with yric acid^ « * , 
Mixed with triple phospb&te, 
Phoapbdie deposited b;^ heAt| 



4S casea. 
16 ** 
15 " 

4 " 

8 « 

85 



•**Edmburgli Montblj JoaroaV' Dec. 1853, and Jan. 1854, 
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In one of the specimens containing the triple phosphate, the appli- 
cation of beat produced a deposit of the earthy salts.* 

230. Much oxalate of lime often crystallizes from urine after suf- 
ficient repose, and even if, in cases of oxaluria, the fresh urine be 
filtered through paper so as to separate every trace of deposit, and 
then set aside for twenty-four hours, a fresh formation of crystals 
will be detected. % 

One very constant phenomenon is observed in the microscopic ex- 
amination of oxalic urine, viz. : the presence of a very large quantity 
of epithelial^cells (341) ; it is, indeed, the exception to the general 
rule to meet with this form of urine free from such an admixture. 
So constantly has it been found, that a white deposit of epithelium has 
repeatedly attracted my attention, and led to the suspicion of the 
probable pre9ence of oxalate of lime. Sometimes the cells of epithe- 
lium are found unaltered in form, being more or less oval and dis- 
tended with fluid ; more frequently they are empty, and then resemble 
flat oval scales, marked with a circular spot in the centre. Some- 
times irregular lacerated fragments of epithelial structure are met 
with; and frequently, if the light is not too intense, a portion of the 
mine can, under the microscope, be seen to be full of them. 

231. Although the oxalate of lime is generally found diffused 
through the urine, yet, if much mucus is present, so as to form a tolera- 
bly dense cloud, the salt may often be seen entangled in its meshes like 

Morning Erening 
Urine. Urine. 

* Dr. Madagan found that the oxalates were unmixed in . 16 • . 14 
" " with other saline de- 
posits, . . . 16 • . 20 
^ '' not examined, . • 5 . . 3 



37 

Of the saline constituents the urates alone occurred frequently; next in order, 
but comparatiyely rarely, were found uric acid, oxalurates, and amorphous phos- 
phates; and then, in almost solitary instances, triple phosphate, cystine, xanthine, 
pus, sugar, blood, and in six instances a more or less marked reaction of purpurine. 

The epithelium in 37 specimens 

Morning Urine. Xrening Urine. 

was copious, . . . 12 . • 10 

" trifling, ... 20 .. 24 

** not examined, . • 5 . . 3 

37 

As a general rule, the oxalate was more abundant in the evening than in the 
morning urine. 
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glistening points; and whenerer any other matter is present, wliich 
becomes deposited by repose, a greater portion of the oxalate wiU 
almoat invariably fall with it- This is partieularly the case wheo 
triple phosphate of magnesia and ammonia, or uric acid, exists under 
the form of a crystalline deposit; for, on submitting a portion of thia 
to the microscope^ the octohcdra of oxalate may be readily detected 
mixed with the prismas or stellee of the former, or with the tables or 
lozenges of the latter. 



Pathohgieal Origin of OxalaU of Lime. 



232, This question is one of great interest, and becomes the more 
important since the discovery of the very frequent existence of this 
salt in the urine; so that, instead of being very rare, it really is con- 
sidorably more frequent than many other deposits (21S), It m scarcely 
possible to avoid being impressed with the very probable physiological 
relation between oxalic acid and sugar : we know that the latter sub- 
stance forms a consideHble item in onr list of aliments ; we know 
that the great majority of farinaceous matters are partially converted 
into this element during the act of digestion.^ It ia indisputable 
that, under certain circumstances, it finds its way into the blood, and 
is eliminated by the kidneys ; even when artificially introduced it is 
thus thrown out of the system. 1 have in my possession fine crystals 
of sugar, prepared by Dr. Percy from the urine of a dog, into whose 
veins he had previously injected a solution of that substance, L^istly, 
we know that, under certain morbid influences, the great proportion 
of our food may, whilst in the stomach, be converted into sugar, 
whieht becoming absorbed, rapidly passes through the circulation^ 
and is thrown out of the system by the kidneys as an effete matter, 
with the effect of producing more or less rapid emaciation, and in 
most cases fading to fatal marasmus. Dr* Aldridge,**^ of Dublin^ 
has even suggested the probability of a substance analogous to sugar, 
capable of undergoing acetous fermentation, being a normal element 
of the urine. Then, recollecting the facility with which sugar and 
its chemical allies, as starch, gum, and wood fibres are, under the in- 
fluence of oxidising agents, converted into oxalic acid, and having 
sufficient amount of evidence to prove that when oxalic acid is really 
found in the urine, symptoms bearing no distant relation to those of & 
diabetic character are met with^ we are almost inevitably led to drairl 
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the induction that the oxalate of lime found in the secretion owes its 
origin to sugar, and to locate the fons et origo mali in the digestive 
organs. It was only after extended observation that I convinced 
myself that the connection between oxalate of lime and sugar is by 
no means a necessary one (284). 

283. That some very slight disturbing causes influencing the assimi- 
lative functions will give rise to the presence of oxalate in the urine 
is perfectly true, even when the food taken does not contain oxalic 
acid ready formed, but this is generally a temporary change, and soon 
disappears on the removal of the exciting cause. Far diffierent are 
the results and character of those cases in which a deposit of oxalate 
steadily continues for some time. A disease of great consequence, 
of often serious importance, is then set up, one which demands very 
great attention on the part of the physician. 

From a careful examination of the urine in a large number of these 
eases, I have arrived at the following conclusions regarding the cir- 
cumstances under which the oxalate of lime occurs in the urine. 

1. That in the urine under examination oxalate of lime is present 
partly dissolved in, and partly diffused through the .fluid, from whence 
it is deposited in a crystalline form. 

2. That in rather more than one-third of the casea uric acid or 
urates existed in large excess, forming the greater bulk of the existing 
deposit. 

3. That in all, there exists a greater proportion of urea than in 
natural and healthy urine of the same density ; and in nearly 30 
per cent, of the cases, so large a quantity of urea was present, that 
the fluid crystallized into a solid mass on the addition of nitric acid. 

4. That the urates found in the deposits of oxalic urine are occa- 
sionally tinted of a pink hue. 

6. That an excess of phosphate frequently accompanies the oxalate. 
6. That the existence of sugar in the specimens I have examined 
is the exception to the rule. 

284. Every one is now familiar with the composition of the urine 
in diabetes, and it has been determined, from extended observation, 
that, as a general rule, diabetic urine very seldom jon tains in a given 
quantity any excess of urea, uric acid, or urates, especially the pink 
variety ; and that this secretion is remarkably free from saline de- 
posits ; the increased specific gravity depending upon the presence of 
large proportions of sugar. In the oxalic urine under consideration, 
the density %nerea%t8 with the quantity of urea, which is often pre- 



208 



PATMOLOGT OF OXALATB OF LIME. 



sent in large excesB, Indeed^ I regard the presence of a greater or 
less excess of urea almost as characteristic of the niorbkl state of 
urine for which I am contending, as the oxalate of lime itself- De- 
posits of uric acid and urates are also frequent ; and, further, no 
analogy whatL^ver with Baccharine urine exists, save in density, which 
we have already learned depends upon a totally diflferent cause. 
Thus, BO far m the ahstract examination of the urine is concerned, 
not the slightest countenance is given to the idea of there being any 
relation between oxalic and saccharine urine, however much our pre- 
conceived and hypothetical views may have led us to expect the ex- 
istence of such. In but few instances have I yet found sugar present 
in oxalic urine; and although these investigations were commenced 
with a strong bias in favor of the almost necessary connection be- ' 
tween the presence of saccharine matter and oxalic acid, yet, in pro* 
portion as I have extended my researches, this idea became leas and 
less supported by experience* In fact, I have very rarely met with 
oxalate of lime in diabetic urine. What, then, is the source of the 
oxalate of lime ? and how can its continued production be explained 
consistently with the phenomena presented by the urine ? From the 
symptoms presented in cases of this diseascj there is no difficulty in 
proving to a demonstration the positive and constant existence of 
serious functional derangenient of the digestive organs, especially ih© 
stomach, duodenum, and liver; and, further, that the quantity of 
oxalic acid generated is, to a very conaiderable extent, under the con- 
trol of diet ; some articles of food quite free from oxalic acid at once 
causing the excretion of this substance in very large quantities, whilst 
others appear to have the effect of nearly totally checking it. These 
circumstances alone, together with the emaciation so generally pre- 
sent in the disease under consideration, at once prove, that whatever 
be the immediate agent which causes the kidneys to secrete the oxalic 
acid from the blood, the primary cause must, as Dr* Prout has well 
and satisfactorily shown, be referred to an unhealthy condition of 
the digestive and assimilative functions. 

235, That the oxalic acid really does find its way into the blood, 
haa been proved beyond all doubt by Dr- Garrod, This gentleman, 
who BO successfully demonstrated the presence of urate of soda in 
the circulating fluid, was kind enough to place In my hands some 
o^tohedral crystals he obtained from the serum of blood of a patient 
laboring under albuminuria. From all the observations I was able 
to make on these crystals^ I can fully con&rm the accuracy of Dr. 
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Gkrrod's opinion of their consisting of oxalate of lime. They were 
obtained in the following manner. The serum of blood was eva- 
porated to dryness and digested in alcohol, the insoluble residue 
was treated with boiling water, evaporated and mixed with acetic 
acid, with the view of detecting uric acid. Instead of crystals of this 
substance, a white deposit of octohedral oxalate of lime fell. It is 
difficult to explain the presence of so insoluble a salt in solution in 
the blood, but it is very probable that the opinion of Dr. Schmidt,^ 
of Dorpat, may be correct. He has assumed that there exists in the 
animal economy a tendency to the formation of a soluble triple com- 
pound of oxalic acid, lime, and albumen (oxalsaures albumin-kalk), 
which, by its decomposition, allows oxalate of lim^ to crystallize. 
Probably such a compound exists in the blood in disease, and when 
the acetic acid is added, as in Dr. Garrod*s process, the albumen is 
separated and the oxalate set free. A compound of this sort exists 
in yeast-cells, for when recent, minute microscopic examination fails 
to detect any crystals, but when kept long enough to undergo de- 
composition, octohedral crystals of oxalate were found by Dr. Schmidt 
to be abundantly evolved. Very recently Mr. Simons has given an 
account of a membranous cyst which he found on the olfactory 
nerve of a horse, containing a large crystal of oxalate of lime."' 

236. As an excess of urea, and often of uric acid, in most in- 
stances coexists with deposits of oxalate of lime, it is highly probable 
that both these unnatural states of the secretion are produced by the 
same morbid influence. Further, when the very remarkable chemical 
relation existing between uric acid, urea, and oxalic acid, is borne 
in mind, as well as the readiness with which the foriher of these 
bodies is convertible into the latter, is it not legitimate to suppose 
that the disease under consideration may be regarded as a form of 
what has been aptly termed by Dr. Willis azoturia (of which an ex- 
cess of urea is the prevalent indication), in which the vital chemistry 
of the kidney has converted part of the urea, or of the elements 
which would in health have formed this substance, into oxalic acid ? 
This view appears to me to be supported by what I have observed of 
the history, symptoms, and progress of the cases, as contrasted with 
the changes presented by the urine during treatment. It may, how- 
ever, be asked, from whence are the nitrogenized matters derived, 
whose metamorphic changes (31) give rise to the formation of oxalic 
acid ? are they derived from the tissues of the body, like healthy 
urea and uric acid?(38) Of course it is quite possible that 
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sucli may be tlieir origin, but aa the quantitj of oxalate of lime de- 
posited from the urine is always tlie greatest after a full meal, and 
often absent in the urina mnguinu^ or that passed on rising in the 
mornings frequently disappearing under the influence of a carefally 
regulated diet, and reappearing on returning to the use of unwhole- 
some food, it is highly probable that this salt is, in the majority of 
casee^ primarily derived from the mal-asaimilated elements of food^ 
and not, like uric acid generally, a product of metamorphosed struc- 
tures,* 

237, The ready conversion of uric into oxalic acid^ under the in- 
fluence of oxidizing agents, has been satisfactorily demonstrated by 
Professors Liebig a.nd Wohler; for when uric acid is heated in water 
a^d peroxide of lead, the latter gives up part of its oxygen, and 
oxalic acid, with allantoin, the peculiar ingredient of the allantoic 
fluid of the foetal calf, are generated. I'he ultimate constitution of 
this substance difi*era from that of oxalate of ammonia only in the 
absence of the elements of wat^r. In the following equation this 
decomposition of the allantoin is assumed to have occurred — 



C N H 01 

1 atom uric add = lOH-4-h 4+ 6 
+2 " OJcjgen = 2 

+6 " waler = 6H- 6 



10+4+lO+U, 



N H 

2+2+ 4+ 2 = 1 atom urea, 

4 6^2'* oxalic add, 

4+2+ 6+ 6 =- 2 *' oxalftUj of 

ammonia^ 



10+4+10+14 



The readiness with which> under certain circumstances, uric acid^H 
is converted into the oxalate, may be well illustrated by a fact whiclr^V 
has been observed in connection with the guano of South America 
(87), a substance now so largely employed as a manure. This con- 
tains, when recent, a considerable proportion of urate of ammonia, 
which salt, after a certain length of time, often during the voyage to 
this country, nearly wholly disappears, and is replaced by oxalate of 

^ I am mclined U> the opinion , tboagh not as jet furoisUed with solHdent I 
t«) assert it confidently^ that whenever lUe crjstala of oxalate of liiue are not to bt , 
foQud in the morning yrine, i> e., in the urina sanguinU^ die case ia more one of 
ordinary djspepsiai the depoi^ii being the resnlt of ehangei m the nitrogeaiatd Ibod, 
and may generally be relieved hy the usual treatment ; hut ihat if not eo rdievedf 
it paase« on to tbe stage of cotiGroied oxatuna, — when the; depusit is dne to tbo 
fthnormftl destructive assimilation of effete tU»uea, — Lieblg's mciamorpbo 
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ammonia. The urinary excretion of caterpillars, consisting chiefly of 
urate of ammonia, is also frequently found to contain fine crystals of 
oxalate of lime. The theoretical relation between urea and oxalic 
acid is readily shown ; for if we conceive urea to exist in the blood, 
and it be the duty of the kidney to separate it, we have only to 
assume that its elements undergo a rearrangement in the act of elimi- 
nation from the circulating mass, the result of which is the appropri- 
ation of the elements of water and evolution of oxygen, to insure the 
conversion of urea into oxalate of ammonia. We know that under a 
depressing influence exerted on the nervous system at large, or upon 
a portion of it connected with the functions of the kidney, as during 
typhus adynamic fever on the one hand (271), and blows over, or 'a 
fracture of the spine on the other (274), such decomposing influehce 
is unquestionable, and the urine becomes loaded with carbonate of 
ammonia from a rearrangement of the component elements of the 
urea ; one atom of urea and two of water being resolved into two atoms 
of carbonate of ammonia. If, then, this depressing influence be 
modified so as to interfere with the formation of an alkaline salt, we 
may suppose it probable that urea may undergo a diflerent metamor- 
phosis, and become converted into oxalic acid, ammonia, and oxygen. 



1 atom urea 

2 " water 


C N H 0' 

= 2+2+4+2 

= 2+2 


. = . 


C N H 

2 3=1 atom oxalic acid 
2+6 = 2 " ammonia. 
1 = 1 " oxygen. 




2+2+6+4, 


^2+2+6+4 



238. Since the first publication of this formula, Professor Liebig 
has suggested that oxalic acid is a derivative of uric acid, and not of 



urea, thus : 

C N H 01 
1 atom of uric acid = 10+4+4+ 6 
4 " water = 4+4 

3 " oxygen = 3 



C N H 

4+4+8+ 4 = 2 atoms urea. 

6 9 = 3'* oxalic acid. 



10+4+8+13 J 1 10+4+8+13 

It is, however, a matter of very secondary importance whether the 
oxalic acid be a derivative of uric acid or urea, considering the close 
relation which exists between these two bodies (82). From whatever 
source it may arise, the presence of oxalic acid in the urine must 
necessarily lead to the formation of oxalate of lime, as this acid 
readily precipitates lime from all its combinations with acids. 

14 
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Fig. 51. 



239* Having traced the origin of oxalate of lime deposits to 
changes in nitrogenized food, or to an abnormal destructive assimila- 
tion of effete tis&ueSj it becomes next of importance to direct atten- 
tion to the fact that this salt may often be a direct deriTative from 
vegetable food, for it is quite certain, from the researches of Schleiden 
and others, that oxalic acid is of all acids that which is moat ex ten- 
eivelj diffused through the vegetable kingdom. In the polygonaceae, 
it particularly abounds, and after the ingestion of preparations of 
rhubarb and sorrel, crystals of oxalate of lime can always be detected 
in the urine. Oxalate of lime constitutes a large proportion of the 
acicular crystals or raphides so common in the intercellular lacunse 
of many plants, and in the liber of trees it is of very frequent occur- 
rence. These crystaU of oxalate of lime are developed in the cells 
of the vegetable structure, and it is impossible to avoid being struck 

with the curious analogy presented in the 
formations of cells in both animal and 
vegetable life. In Fig. 51, at fl, ft, are 
shown cells from the outer layer of the 
bulb of an onion, containing crystals of 
oxalate of lime in octohedra and prisms, 
figured by Mr. Quekett, and at c in an 
epithelial cell filled with octohedral crys- 
tals of the same salt which was detected in 
the urine by Dr. G. Johnson. The physio- 
logical origin of oxalic acid in vegetables 
is referable to a process of deoxidation, and admits of ready ex- 
planation. It is well kBOwn that under the influence of light the 
leaves of plants possess the power of decomposing the carbonic acid 
of the air, and evolving its oxygen ; the carbon becomes fixed in their 
tissue. The generation of oxalic acid becomes a nearly necessary 
result of the first stage of this deoxygenizing action, and most of the 
other vegetable acids may be regarded as the results of ulterior 
changes. Thus : 

C H 

12-|- 24 = 12 atoms of carbonic add. 
— 6 




12+ 18 ^ 6 atoms of anhydrous oxalic acid. 
+ G+ 6 = 6 atoms of water* 



12+6+24 = e alomfi of hjdmted oxalic *cid. 
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12+6+15 = IJ atom of tartaric acid. 
3 



12+6+12 = U Atom malic acid. 
1+1 = 1 atom of water. 



12+6+11 = 1 atom of citric acid. 
— 2+ 2 = 2 atoms of water. 



12+3+ 9 = lichenic acid. 

Thns we are authorized in assuming that animals and vegetables 
generate oxalic acid by two very distinct processes, the former by 
oxidation, the latter by deoxidation. 

These facts show the vast importance of carefully ascertaining the 
peculiarities of the patient's diet, before giving too confident an 
opinion as to the morbid state of the urine. 

240. The use of rHiibarb and sorrel is, as I have already stated, a 
common source of oxalate of lime in the urine. Tomatoes also contain 
enough of a soluble salt of oxalic acid to cause a deposition of oxalate 
of lime in the urine. The abundance of the oxalate of lime which I 
have shown to exist in the urine of the horse is probably owing to 
the quantity of sorrel always present in hay. Some careful re- 
searches into the influence of food in causing the appearance of oxa- 
late of lime in the urine have been made by Mr. Rose of Swaff ham. 
He has shown that many articles of ordinary diet are sufficient to 
produce a temporary oxaluria, under certain states of health ; turnips 
and onions have thus appeared to determine its presence. It seems 
that oxalate of lime taken into the stomach does not, on account of 
its insolubility, enter the blood, nor reach the urine. In good states 
of health, onions, although containing an abundance of crystallized 
oxalate of lime, do not generally cause this substance to appear in 
urine. 

241. It hence becomes a very important matter to diagnose between 
deposits of oxalate of lime which acquire their acid directly from the 

. food in which it existed ready formed, and those in which its origin 
is strictly pathological. The nature of the patient's food will soon 
enable us to resolve this question satisfactorily. It may, however, 
often assist in our diagnosis to recollect that the great acidity, the 
high specific gravity, and excess of urea generally present in true 
oxaluria, will often at once distinguish between a deposit the result 
of diseased action and one of accidental origin. 
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242. It is a curious circumstance, that oxalate of lime exists in 
man J mucous secretions, and may hence be ot'CRsioiially found on th© 
surface of mucous structures in a crystallized fonn. In this state it 
has been detected in the mucous membrane of the gall-bladder and 
of the uterus during pregnancy* 



Symptoms aceompnnymg the Seeretiim of Oxalic Acid* 

A. Oxaluria^ with Excess of Urea and Extractive Matter in th» 

Urine. 



It 



with ^ 



18 impossible to connect any definite set of symptoms 
all cases in which the oxalate of lime appears in the urine, indeed 
persons will often go about their ordinary duties in apparently fair 
health for a long time, and yet be constantly exereting the oxalate of 
lime. In consequence of this, some persons liare actually affirmed 
that oxalate of lime has no relation with any pathological state of the 
syatem, and its appearance in the uri^ie is of no consequence. This 
opinion can result from very limited experience alone; indeed I am 
not sure that Lehman n, valuable as is his opinion as a chemist, has 
any claim on our confidence as a practical physician ; and he is chiefly 
referred to as advocating the erroneous view I have alluded to. If 
this kind of reasoning be admitted, the existence of albumen or bU>od 
IB the urine might be regarded as of no importance, because we often 
meet with patients affected with this very condition, and yet are eo 
free from apparent indisposition, that we are often unable to persuade 
them to take care of their health, until the disease indicated by the 
state of urine in queation baa proceeded to an incurable condition. 

244> Persons affected with the form of disease referable to this 
class are generally remarkably depressed in spirits, and their melan- 
choly aspect has often enabled me to suspect the presence of oxalic 
acid in the urine. Sometimes a peculiar lurid greenish hue of the 
surface hm been observed, but more generally the face has the dark 
and dingy aspect so common in some forms of dyspepsia in which the^ 
functions of the liver are deranged. They are generally much ema* 
ctated, excepting in slight cases, extremely nervous, and painfully 
susceptible to external impressions, often hypochondriacal to an ex- 
treme degree, and in very many cases labor under the impression 
that they are about to fall victims to consumption* They complain 
bitterly of incapability of exerting themi^eh «;s, the slightest Bxertixm 
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bringing on fatigue. Some feverish excitement, with the palms of 
the hands and soles of the feet dry and parched, especially in the 
evening, is often pr^ent in severe cases. In temper they are irrita- 
ble and excitable ; in men the sexual power is generally deficient, 
and often absent, an effect probably owing to the exhaustion pro- 
duced by the excessive secretion of urea so common in this affection 
(220). A severe and constant pain or sense of weight across the 
loins, is generally a prominent symptom, with often some amount of 
irritability of bladder. The mental faculties are generally but slightly 
affected, loss of memory being sometimes more or less present. Well- 
marked dyspeptic feelings are always complained of. Indeed, in 
most of the cases in which I have been consulted, I have been gene- 
rally told that the patient was ailing, losing flesh, health and spirits, 
daily ; or remaining persistently ill and weak without any definite or 
demonstrable cause. The urine is always of high specific gravity, 
often being within the diabetic range, and seldom below 1*025 or 
1-030. This increase of specific gravity depends not only upon an 
excess of urea (for the urine generally crystallizes readily with nitric 
acid), but upon the existence of an abnormally large proportion of 
the extractive matters of the secretion (54). It is invariably acid, 
often excessively so. The tendency to eruptions of minute furunculi, 
and even sometimes of large boils, is an exceedingly frequent con- 
comitant of the state of the urine under consideration, and becomes 
a striking indication of the depressed state of the general health. 
In some instances the patients have been suspected to be phthisical. 
It is, however, remarkable, that I have yet met with very few cases 
in which phthisis was present. In very few instances only have I seen 
the cases terminate in the formation of a calculus. As to the source 
of the oxalate of lime, it can, I think, only be referred to the same 
origin as the accompanying urea (237) and extractive matters, viz., 
' an exaggerated activity of the second stage of the secondary or 
destructive assimilation, the metamorphosis of tissue of Liebig. It is 
only in this way that the attending emaciation can be satisfactorily 
accounted for. 



B. Oxaluria, unattended by Excess of Urea or Extractive Matter. 

245. In these cases the oxalate of lime is generally merely one of 
a series of symptoms developed under the influence of diseases which 
interfere with the assimilative functions ; perhaps of those which affect 
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most prorainently the integrity of function of the ganglionic nerves* 
Hence^ in many acute diseases, a deposit of oxalate of lime is not 
uncommon^ especially in acute rheuraatism. The deposits of urate so 
frequent in this painful disease being rarely free from the crystals of 
the oxalate* 

When it thus occurs, it is not to he regarded as involving the ne- 
cessity of special treatmentj and generally disappears pari patMU 
with the cure of the accompanying mabdy. 

246, Among chronic diseases (especially in certain forms of chronic 
dyspepsia), attended by gastralgia, oxalate of lime often aboun^ls in 
the urine, and seems to act as a local irritant. This is exceedingly 
frequent among persons whose nervous systems become much excited 
by anxiety J and the pressure of important business. It has occurred 
to me repeatedly to notice this state of things in barristers and solici- 
tors, especially when hard worked. The irritability of bladder^ so 
common an ailment among many members of the legal profession^ 
has been, in so many cases which have fallen under my notice, accom- 
panied by the abundant excretion of crystals of oxalate of lime, and 
has disappeared on the removal of this deposit, that I cannot avoid 
regarding this substance as playing the part of a local irritant.* 

247, In some chronic affections of the air-^passages, oxalate of lime 
has been abundantly met with in the urine, and perhaps more fre- 
quently in old bronchitis with emphysematous lungs than in other 
affections, Lehmann has offered a very ingenious explanation of 
this, by supposing that in the deficient state of the pulmonary func- 
tions, oxygenation of carbon is partly performed vicariously in the 
capillary structure of the kidneys, oxalic acid (C^Oj) being formed 
instead of carbonic acid (COj). 

248, The immediate exciting causes of the secretion of oxalic acid 
are, in the majority of cases at least, generally well marked ; and in 
nearly all the predisposing cause is the same, viz», a chronic and pcr- 
eistent derangement of the general health, or the result of prenons 
acute disease, dyspepsia, injury to the constitution by syphilis and 
mercury (Case I), by childbearing and overlactation, by venereal 
excesses or intemperance (Cases III, VII). The accession of the 
disease has generally been traced to some circumstance which baa 
determined the irritation to the urinary organs. Among the most 

* I hftve obderred in several caies, a burning sensatioa o^er the iliac region^ and 
the fiAtU supplied by the superficial brttacbes of the first dirisigQ of lh« Jumbar 
plexus. 
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frequent of these causes, I have observed exposure of the lower part 
of the spine to cold (Case II), mechanical violence inflicted over the 
kidneys (Case YI), severe irritation following the introduction of a 
bougie or catheter, or unnatural excitement of the genital organs, 
as shown by the frequent occurrence of involuntary seminal emissions 
(Case V). The most inveterate case of this kind I ever met with 
was in the person of a gentleman, who committed the worse than 
foolish act of testing his sexual powers, previous to his marriage, by 
sleeping with two women. The result was an epileptic fit, and for 
three years after he paid a heavy penalty for his folly in the persis- 
tence of the symptoms above described in an aggravated form, so 
that he dragged on a miserable existence, although surrounded with 
everything which ought to render life happy. 

Dr. Rigby has lately shown that deposits of oxalate of lime occur 
often during the existence of functional and organic disease of the 
utems. In many cases, however, no other obvious cause existed 
than great mental anxiety (Case IV), produced by excessive devotion 
to business or study. 



Therapeutical Indications. 

249. The treatment, in the majority of cases, is very successful; 
a few only resisting all the plans which were adopted. As a gene- 
ral rule the functions of the body, where obviously imperfect, should 
be corrected, the general health attended to by the removal of all 
unnaturally exciting or depressing influences, the skin should be pro- 
tected from the sudden alternations of temperature by a flannel or 
woollen covering, and the diet carefully regulated. This has gene- 
rally consisted of well-cooked digestible food, obtained in about equal 
proportions from the animal and vegetable kingdoms, all things which 
tend to produce flatulence being carefully avoided. The drink should 
consist of water, or some bland fluid, beer and wine being generally 
excluded, especially the former, unless the patient's depression render 
such positively necessary. A very small quantity of brandy in a 
glass of water has generally appeared to be the most congenial beve- 
rage at the meals. The administration of nitric acid,"*" as suggested 

* The exhibition of acids in some forms of dyspepsia has received, of late, most 
interesting explanation from the researches of Jolly and Graham, as considered by 
Lehmann. Jolly found by experiments the endosmotic qualities of acid are in pro- 
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by Dr- Prout, or what appeared to be preferable, the nitro-hydro- 
chloric acid, in Bmall doseSj in some bitter infusion; or, lax&tiTe 
mixture, as the mistura gentiaDse comp., is, with minute doses of 
mercury, generally successful, if continued a sufficient length of 
time. There is an important fact cannected with the adminis- 
tratton of the nitro-hydrochloric acid, upon which I feel quite sure 
its success materially depends. The really active agent m not a 
mere mixture of the two acids (such as may be obtained by ordering 
a combiimtion of the diluted acids), but is the peculiar compound* 
the so-called aqua regia arising from the mutual decomposition of the 
two acids. Hence they should always be prescribed in the propor*» 
tion of one part nitric and two or three of hydrochloric acid, with a 
direction for them to remain together for at least a few minutes before 
being diluted to the proper extent for administration in medicine. 
Where great nervous irritability exists, the sulphate of isinc is often 
of great service* It should be given in graduated doses, beginning 
with one grain, thrice a day, increasing the dose every third or fourth 
day until 18 or 20 grains are taken daily. The addition of a grain 
or two of ext. of hyoscyarai or camphor often enables it to be better 
borne- The shower-bath, by acting in a similar manner, has been 
also of great service^ Where the patient is anaemiated or chlorotic, 
the salts of iron in large doses appear to be of great use, not only by 
subduing the irritable state of the nervous system, but by increasing 
a healthier condition of the blood. No preparation of this important 
drug succeeds better than the ammonio*citrate or ammonio-tartrate, 
in doses of seven or eight grains thrice a day, dissolved inr a glass of 
water. The headache occasionally following the use of iron is readily 
prevented-, and the success of the remedy insured by taking it di* 
rectly after a meal, so that it may he assimilated with the food* 

250. In a few obstinate cases, resisting all other treatment, I have 
prescribed colchicum with advantage. The influence of this remedy 
in often checking a long-continued formation of uric acid has been 
already alluded to (159)* And in some cases, where copious deposits 
of oxalate of lime existed, they have, under the influence of this drug, 



pdriton to tlione of alkaljea as 0*350 to 2 15' 725, and accordiDg to Grahftm^ the ^if* 
fusibilitj of adds was exlremdj grtat, th&t of alk&Uta very smalh We know that 
free ncld is (jomtnotily found aa far as the middle of the ileunij ootwithstandTiig the 
exceed of the pancreatic juice and the bile ; and Us use evideDllj appeam to be to 
promote the endoamotic curreDt from the caviiy of the intestinei and consequenllj 
TOKHptioQ of the soluble constitueQta of the ebjme. 
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become replaced by uric acid or urates, thus inducing a condition of 
urine much more amenable to treatment. The rationale of the action 
of colchicum is probably traceable, not to any specific power it exer- 
cises over any form of urinary deposit in particular, but rather in the 
influence it exerts over the secreting functions, controlling the action 
of the heart (on which it appears to act as a direct sedative), and 
consequently the capillary circulation, the very seat of secretion. 

The circumstance of the replacement of oxalate of lime by uric acid 
or urates, under the influence of the colchicum, may be regarded as 
evidence of its influence on the capillary system in inducing the for- 
mation of normal products from the disintegration of efiete and ex- 
hausted tissues during the process of secondary assimilation. 

251. Occasionally some very painful cases present themselves, in 
which all the symptoms above enumerated are present in an almost 
exaggerated form, the nervous system being excessively irritable. 
The patient often then presents the sallow aspect, the occasionally 
flushed face, and the emaciation so generally indicative of organic 
disease, yet on the most careful examination none can be elicited. I 
have repeatedly seen cases of this kind which gave me great anxiety, 
fearing that some serious lesion had escaped attention ; and yet, with 
the exception of the copious elimination of oxalate of lime with uri- 
nary extraction, no indication of disease could be elicited. The sub- 
sequent recovery of the patient (often indeed very tedious and 
protracted), has, however, proved the absence of the dreaded organic 
mischief. Within these few days, I saw a gentleman from York- 
shire, who consulted me three years ago, with all these symptoms; his 
emaciation increased at one time to such an extent he could hardly 
walk. He appeared to be almost poisoned by the oxalic acid circu- 
lating in his blood, and, although now quite well, the disease did not 
completely yield for nearly two years. 

252. I have selected the following cases merely on account of their 
illustrating the chief varieties of ailments in which I have met with 
the oxalate, more than for the sake of pointing out the treatment. 
They may be regarded as illustrations of the set of symptoms most 
generally occurring in the cases in which large quantities of oxalate 
and pxalurate of lime appear in the system. It would be easy to fill 
a volume with accounts of cases of this kind ; but they would be quite 
out of place in a work of this character. I only trust that they will 
appear of sufficient importance to draw attention to the subject gene- 
rally, and to impress the profession with the fact of the very frequent, 
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and very generally overlooked, production of oxalic acid in the animal 
economy. 

I would beg to refer to a very excellent paper on the various 
symptoms associated with oxaluria by Dr. Begbie, in the '^ Edinburgh 
Monthly Journal" for August, 1849, A paper of peculiar value, 
not less from the care evidenced in it in the observance of facts, than 
in the sphere of observation being so different from that from which 
my own experience has been drawn. 



ILLUSTRATIVE CASES. 



Oasi L— intent hypochondriasis ; emaciation ; copious diBcharge of 
crystals of oxalate of lime, with excess of urea. 

On Feb. 15th, 1842, 1 was oonsnlted by Mr. W. Stone; in the case of a 
gentleman residing in a densely populated district in this metropolis. He 
was a remarkably fine man, about thirty years of age, of dark complexion, 
and whole expression strongly characteristic of deep melancholy ; he was 
highly educated, and appeared to have painfully susceptible feelings. It 
appeared from his history that, until within the last four years his health had 
been excellent; at that time he contracted a sore, which was regarded as 
syphilitic, and so treated with, inter aliay abundance of mercury and iodine, 
which appeared to have aided in bringing on an extremely cachectic condi- 
tion. Partially recovering from this, he left England on an Eastern tour. 
During his wanderings he underwent treatment for what he regarded as a 
return of venereal symptoms, apparently only manifested by relaxation of the 
throat, producing a hacking cough. At the latter place he fell under the 
care of ut, MacGuffog, who evidently took a very correct view of the case, 
and he received decided benefit from his treatment. At last, wearied and 
dispirited, with an irritable throat, bearing about with him what he regarded 
as a venereal taint, and tired with wandering, he returned to England, a prey 
to the most abject hypochondriasis. When I saw him, his naturally expres- 
sive countenance indicated despair ; he complained bitterly of the incfficacy 
of medicine, and seemed only in doubt whether he were doomed to die of 
syphilis or phthisis. The pulse was quick and irritable ; tongue morbidly 
red at the tip and edges, and covered in the centre with a creamy fur. He 
had lately lost much flesh ; he was troubled with a constant hacking cough, 
which evidently depended on an enlarged uvula ; for on examining the chest 
I could not succeed in detecting any evidence of disease. There was extreme 
palpitation, increased by eating and by exercise, much flatulent distension of 
the colon, with pain between the shoulders, across the loins, and over the 
region of the stomach ; extreme restlessness and nervous excitement, accom- 
panied every action. The bowels were inclined to be constipated ; urine co- 
pious ; appetite rather voracious, but unsatisfying ; skin acted imperfectly. 

Feb. 15th. — The urine passed last night was acid, pale, of specific gravity 
1-0295, contained much mucus, with abundance of flesh-colored urates in 
suspension. On warming a portion, so as to dissolve the latter, a very copi- 
ous crystalline deposit of oxalate of lime, in cuboid crystals, was rendered 
beautifully visible by the microscope. A large excess of urea was present, 
the addition of an equal bulk of nitric acid rendering some of the urine placed 
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on a waicb-glasi nearly solid in ten mmiiteSi 
ing WM precijsely similar* 



The urine passed this mom* 



B« Acid. Nitnci dil, Acid. Hjdroehlor. dil.^ aa gas | Inf. Serpenlariae, Jxj j Sjr. 

Ziiigib,, 3j* M. c-ftpt. |j, ter die. 
B* ExL Alo^a Pur, gr* ij ; Coiif. Upii, gr. iij. M. fL piL o. n. a. 

Allowed a blaod nutritions tlict, with three glasses of old sUertf dailj: no 
vegetablesj batter^ or augiLr. 

27th, — Continued the treatment up to this date with verj marked improve- 
ment ; his expression was now cheerful ; ho we Is acted freely and l^ealthily ; 
pain much lese; skin active; throat not so troublesome. — Pcrgat. 

The night urine was now of lower specific gravity, being l'020i scarcely 
containing an excess of ureaj a slight deposit of urates was present, mixed 
with but a small quantity of oxalate of lime in eryetals. The morniug uriae 
contained less of the oxalate. 

He continued this treatment patiently and persistently until March 20 th^ 
when he was so muoh better that he desired to take a country trip. I dia-J 
continued his medicinoj?, and ordered him a mild tonic aperient occasionall ji ' 

May 1st. — 1 again saw this gentleman. He had gained strength, fleshi 
and spirits; he only complained of occasional headache^ and a dread of a re- ^ 
turn of his ailment, and was anxious to break through his restrictions of diet> J 
The urine now contained no excess of urea, and was nearly free from oxalata i 
of lime. An occasional aperient was ordered for hioi. 

June 4th. — He again called upon me ; he was free from disease, and bis 
tnmi pressing evil seemed rather to arise from a lurking dread uf pbthbii j 
than aught else. The urine wag natural 



Casi: II. — Intense lumbar pam foRoming exposure to told ; diuresis ; ^reai 
ht/pochondriasis ; copioUi discfiartfe of oxalate of lime /oiioteinf/^ and 
succeeded hi/ uric acid rjravel} access o/ urca^ 

Mr. F , mt, 53j a gentleman residing in the suburbs, came under my 

care, May 1st, 1842, complaining; of intense pain across the loins, m severe 
as to interfere materially with his comfort. From his history it appeared 
that the general health had been good ; always had an excellent, indeed often i 
a voracious appetite, and been *^a heavy feeder/' eating and drinking ahuu-^' 
dantly, but scarcely ever had been intoxicated. His life had been one of 
great activity, being daily, for several huur«, out on horseback, or in bis gig. 
Ten years a|y:o he became the subject of severe irritiitjve dyspepsia^ lasting j 
about six months ; from this be recovered, and remained tolenibly wull for 
four years, when he suffered a relapse, attended with severe pain in the left 
hypochondriura, referred, by the lute Mr. Vance, under whose care he then 
was, to flatulent distension of the colon, consequent on constipation. Thii 

fmiu had since been more or less constantly present, and was genemtly re- 
ievcd by an escape of flatuB. About live years ago he went to Cheltenham j 
on tbe outside of a coacb, and got chilled. He soon became the subject 
severe lunibar pain, which, although frequently varying much in severity, I 
had now left him. It was greatly increa^d by all indiscretions in diet, and 
when absent, a hearty meal would at any time bring it on ; when present, it 
OOBipletely crippled hiiti. By making a ppwerinl eiort he could sometimes i 
' to walk I and thh generally gave some amount of relieiV aitliough t4)0 
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mach exercise would always bring it on. He felt no increase of pain when 
riding on horseback, but a short drive on a coach would bring on a paroxysm 
of lumbar pain. Neither headache nor sickness had been present during the 
whole illness. The urine was generally turbid, and occasionally passed in 
larger quantities than natural. This gentleman had of late become subject 
to the most distressing hypochondriasis, looking at all occurrences as tinted 
with a coloring of melancholy or misfortune. So far as I could learn, the 
sexual powers had not become materially impaired. He had never had pains 
along the ureters, and inherited no tendency to calculus or gout. The tongue 
was tolerably clean, having in its centre a mere creamy layer. The bowels 
acted well. 

May 1st. — ^The urine passed last night was pale amber-colored ; it con- 
tained much mucus, was acid, did not coagulate by heat; it contained in 
diffusion a large quantity of urates, which, on the application of heat, dis- 
solved, and \eh a copious deposit of lozenges of uric acid, mixed with coher- 
ing crystals of that substance in the form of crystalline gravel ; its specific 
gravity was 1*026; it did not coagulate by heat, but contained an excess of 
urea ; on the addition of nitric acid, it in a few seconds became filled with 
fine crystals of nitrate of urea. 

The urine passed this morning was of specific gravity 1*024, and in other 
respects resembled the night urine. 

B. Hyd. c. Cretft, frr, iss ; Ipecac. Pulv., gr. j. Ft. pilula o. n. s. 

Omit all beer and spirits, as well as fatty and indigestible articles of food. 
Plain diet, with animal food once daily. 

8th. — Much the same ; the bowels had acted with copious . bilious dis- 
charges ; pain still intense ; depression very great. The urine passed last 
night was of specific gravity 1030; it was acid, pale, contained abundance 
of urates, which, by heat, disappeared, leaving, distinctly visible under the 
microscope, a copious deposit of oxalate of lime in minute octohedra, mixed 
with an abundance of nucleated epithelium : no uric acid. On the addition 
of nitric acid, the urine almost immediately solidified from the copious crys- 
tallization of nitrate of urea. 

The morning urine was of specific gravity 1*027. It contained a great 
excess of urea, aitd resembled the night urine in every particular, except that 
the urates were tinted with pink, and the crystals of oxalate of lime were 
much larger, being fine octohedra. 

B. Acidi Nitrici, ^iij; Acidi Hydrochlorici, w^Jvj, ter in die ex cyatho Inf. 
lapali, samend. 

9th. — The urine was sent to me; that passed last night was healthy in 
color; quite limpid ; sp. gr. 1*027. Under the microscope it appeared full 
of fine octohedra of oxalate of lime. That passed this morning resembled it 
in everything, save in its lower specific gravity, being 1*021. Both contained 
excess of urea. 

16th. — ^Very much improved. He had been quite free from pain for 
several days ; was in excellent spirits. He had taken more exercise, having 
been out rook-shooting the whole week, and been *' living well." 

Last night's urine was of specific gravity 1-022. No visible deposit. 
Under the microscope a few small octohedra of oxalate of lime, mixed with 
** cylinders" of uric acid, were visible. The specimen passed this morning 
was of sp. gr. 1017, and contained still fewer crystals of the oxalate. 
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23d. — Appeared cotnpletjeljr well in health and Bpirits ; he was now cheeifi 
and free from pain. The urine passed thb morntDg eooiained no oxalate; 
had a slight deposit of aric acid in lo^cagea, but was still rather too high in 
specific gravity, bein*^ 102-1. 

Oct. 2d, 1845. — This gentleman again came under my care, having en- 
jojed excellent health since I had last seen him. He had become the auh- 
ject of a **fit of gravel/' ending in the passage of sevend very minute uric 
acid calculi. 

Aug. 8th, 1850. — 1 again saw thb patient laboring under irregular goal 
firom which he quickly recovered* 



i 



Case HL — Irritative d^spepna^ paMtrorrhmay f/reai tmaciaiion and d^prei- 
Mton, voraciotiit appetite ^ cQpwm dfpQ$tt of axahte of Ume in large and 

wdl-dejined cri^staU, 



M. W., set 36j came under my care April 26th, 1842 ; a pallid neiroua 
woman; had one child nineteen months ago; suckled it during nine moniha^ 
previous to this had suffered frooi four miscarriages, losing at each a large 
quantity of blood j had no leucorrhcea. Previous to her first pregnancy her 
health had been excellent. During the last year she had been rapidly losing 
fleshy and her energies were almost prostrate, the spirits being intensely de- 
pressed. She had, for a long period, suffered from pain at the serobi cuius 
cordis and gastrorrhcca. For several months her most serious evil had been 
a fixed periiatent pain across the loins; became much more intense by exer- 
tion. No evidence of uterine disease; bowels constipated; appetite craviogi 
and d t stress! ngj never being satisOed; thirst great; fiatus considerable. 

26th, — ^Shortly after each meal a gush of limpid fluid rose from the sto-^ 
mach, which, in about an hour after, was followed by the vomiting of the 
meat in a semi -digested stiite^ mixed with a considerable quantity of black, 
grumous matter j bowels confined- 

PiL CoL e. Hjd., Bss^ o. n, a. 

80th. — Bowels freely open ; vomiting considerable and distressing, accon 
panied with great pain at the epigastrium. * 

PIL Cal Ct Opii^ i ; ante prandiam quotidle; M.M. c^ M.S., ^ss, c. Add. Hj- 

droejan. dil,, '•Kv, t d. - 

May 5th. — Bowels freely open ; vomiting not bo frequent j complained i 
severe pain^ referred to the right side of the chest. 

Rep. Miat. 

R. Biamuth. TrisiiitralJs, Conii fol^ Sodie Carbon^ BiC, M, g. iv, t d. 

10th. ---Was suddenly seized last night with fainting, and severe pain in 
epigastrium. This was relieved by a little brandy and water. Afler a short 
time sleep came on, and ehe awoko somewhat relieved. The emaciation had 
rapidly increased during the fortnight 1 now requested her to send me a 
specimen of the urine passed in the evening. It was pale* of pp. gr. r030| 
acid, and turbid from the presence of flesh-colored urates. On expotsing & 
portion to heat, the latter dissolved, and a white opaque deposit was left ; 
this, under the microseopo, was found to consist of oval epithelial scales, 
mixed with very fine and large oetohcMlra of oxalate of lime. 
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Peratet m nsn pnlveium ; Ammonifle Sesqnicarbonatis, gr. vr; ex In£ Ser- 
^ pent, ^ ; et Sp. Eth. Snlph. co., 38s, ter in die. 

11th. — ^P988ed a good night ; no pain either in back or epigastrium ; much 
headache ; bowels thrice open from a dose of rhubarb she had taken this 
morning ; motions offensive ; no sickness since yesterday ; felt comfortable^ 
bat weds; nrine clear; oxalate of lime not so abundant. 

Mis. Effienrescens c. Sjr. Papav., Sj, 4ti8 horis. 

12th. — ^Vomited yesterday after dinner ; passed a good night ; complained 
this morning of pain all over the abdomen^ and between the scapula) ; boweb 
acting freely. 

Pergat. Fotns Papaveris abdomini. 

16th. — Decidedly improving; could now bear on the stomach a light meal 
of animal food ; complained bitterly of pain across the abdomen, compared 
to a cord tightly drawn round it. 

B. Sp. AmmoD. Arom., ^zx ; Inf. Serpent, Sj i Syr. Papav., 3j. M. ter in 
die. 

2l8t — ^Improving; was gaining flesh and spirits; complained of gastro- 
dynia daily after dinner. 

Pergat PiL Gal. c. Opii, j, bis die. 

27th. — Had gained strength enough to walk from Hoxton, where she 
resided, to my house ; was very much better, but still had great lumbar pain. 
The urine was still of rather too high a density, contained an excess of urea, 
and tolerably copious deposit of crystals of oxalate of lime. 

B. Inf. Serpent, Jj ; Acid. Nitrici dil., Acid. Hydrochlor. dil., SA itjjv. M; 
ter die. Allowed to take some porter. 

29th. — Much improved; urine copious, pale, sp. gr. 1009. 

June 7th. — Convalescing; urine 1019, free from oxalate. 

13th. — Had suffered a slight relapse, attended with returns of lumbar 
pain, following her taking a glass of hard porter. This lasted but a few 
hours; and she intended leaving town to recruit her strength in the 
count^. 



Case IV. — Emaciation ; extreme melancholy, following great mental du- 
treu; severe lumbar pain; great excess of urea, and discharge of oxalate 
of lime; remarkable gelatinization of the urine by heat, 

C. C, set. 89, a tall, thin woman, of fair complexion, presenting the 
appearance of great emaciation, came under mv care on May 8d, 1842. 
She had been a widow four years ; had had two husbands, and lost both by 
phthisis ; this, with her depressed circumstances, had caused her to expe- 
rience great mental and bodily distress. She had had eight children, of 
which she had lost six. Menstruation still regular, but, to use her own 
expression, almost drowned in leucorrhoea; bowels habitually constipated. 
She stated that she had for two years been gradually losing flesh ; but lately 
this had so increased as to amount to rapid emaciation. Her depression and 
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melanclicilj were intense, probably, however, pjirtly arising from lier being 
dependent on dresd-uiaking Qa the only means of support. For mine moiptha 
pajst she hiid beeo the aubjeet of almost constant *' wearing*' pain across the 
loinSj inere^ising by exercbe, and skj severe at night as to prevent h«?r lying 
in the recmnbent position. The pain was always increased by exercise* Her j 
nights were usually sleepless ; and if she did get a little rest, she started 
frouj it with the moat frightful dreams. She had frequent palpitattona, apd 
pain ahdut the epigaatrium after taking food ; no great amoudt af flatulence ^ 
tongue red at the tip and edgea, white fur in the centre, 

Pil CoU e» Hjd.y ii, o- n* s. ; Emp, Belladoonie regtoni cordia. 

May 6th. — The urine passed last night was of sp. gr, 1^027, acid, aod 
tmrbid from holding urates in diffuaton. On decanting the clear portioui 
and gently heating the opaque part, the urates dissolvedj and left a eoploua 
deposit of microaeopic octohedra of oxalate of lime, and numerous scales ol- 
nucleated epithelium. No change was produced in this urine by heat, Th© ' 
specimen passed this morning was of sp. gr 1011, very pale and limpid. 
It became opaque on tho application of heat ; the troubling not being re- 
moved by nitric acid. It scarcely contained a trace of oxalate of lime, I 
ordered all medicines to be omitted, for the purpose of watching the state of 
the urine for a few days, 

8th. — Bowels for three days had been confined. She complained of a 
86 use of distension in the abdomen, and had for two days been confined to 
bed with intense headache, giddiness^ and feverish excitement. 

Morning urine clear, 1*028, aeid ; no oxalate. 

Night urine contained a muooas cloud, 1*022^ abundance of oxalate of 
lime in oetohedral crystala, 

Pil, Coh c, Hjdf, y, 6tia horia ad catharsin, 

9th. — Last night's urine turbid from the presence of urates j felt Tery 
weak, 

Miat, Oentt Co^ 3j t ^*^P* AmmoUi Arom,, ^xx^ let in die. 

13th, — Much the same ; coostipatioQ continued* 

Piilv, Jalapte Co*| 33, o. n. a, 

15th, — No change for the better; bowels had acted well ; she still felt . 
wretchedly ill and depressed. 

The urine pa^^sed lai?t night was of a density of 1-028, acid, pale, and con* 
tained in suspension the fawn^colored urates. On warming a portion, the 
urates dissolved^ and the clear fluid soon let fall a white deposit, which, oa 
decanting the still warm liquor, and examination under the microscope, was 
found to consist of various sized octohedra of oxalate of lime, mixed with 
myriads of oval nucleated epithelial scales. Boring the application of heat, 
the urine underwent a remarkable change. It did not become opaque, or 
coagulate, but assumed a gelatinous consiatencCi retaining its transparency. 
It then required violent agitation to diffnae it through water. This effect, at 
the time new to me, I have since repeatedly observed, and it seems to chiefly 
arise from the urates combining with the water, thus forming a gelatioouj 
hydrate. 

The morning urine was of sp, gr* 1*030| contained an abundance of epithd- 
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Ham, but no oxalate. Both specimeDS were loaded with urea, and were oon- 
Yer(^ into nearly semi-solid crystalline masses on the addition of nitric acid. 

Bep. medicamenta. 

17th. — Improving; bowels acted well, and leucorrhoea decreasing; gene- 
nl health better; the symptoms of uterine irritation had decreased with the 
leneorrhoBa, bnt the want of strength, emaciation, depression, and severe 
lambar pain, continaed; the oxalate of lime still abundant in the night 
urine. 

Add. Nitric. DiL tij^zv ; ex Dec. Cinch., ,^j, bis die. Ordered natritions 
diet, avoiding vegetables and beer, weak gin-and-water at dinner. 

June Ist. — Had been, during the last week, completely free from lumbar 
pain ; this morning, apparently owing to an indiscretion in diet last even- 
ing, had a slight return. The urine passed last night just before going to 
bc^ was pale, of specific gravity, 1*015, contained abundance of epithelial 
BctleSf and no visible oxalate. 

Bep. omnia. 

5ih. — The return of lumbar pain had been quite evanescent; she was 
now quite free ; complained of debility and occasional headache ; still suf- 
fered from constipation ; skin acted well ; occasional feverish flushes, espe- 
cially in the evening. The urine passed last night had increased in specific 
gravity to 1*029; it was loaded with pale urates; contained no oxalate 
of lime, and, by heat, underwent the remarkable gelatinization before 
referred to. 

Bep. Mistura — Snmat. Pil. Col. c. Hjd., ^ss, p. r. n. 

12th. — By taking the pills on alternate nights, a tolerably healthy action 
of the bowels had been kept up; she was much improved; the flushes were 
less frequent; no return of lumbar pain; merely complained now of not feel- 
ing quite strong. 

Inf. Serpentarise, Sj; t. d. Allowed a little porter. 

13th. — The urine passed last night was of a density of 1-028, healthy in 
color, contained no visible deposit, save a mucous cloud. The microscope, 
however, detected a considerable deposit of octohedral crystals of oxalate of 
lime, with an immense quantity of oval nucleated epithelial scales. 

Ordered to omit the porter. 

26th. — Felt quite well. The oxalate had again disappeared. 

Case V. — Rapid emaciation and depression; nervous palpitations ; lumbar 
pain; excess of urea, and discharge of oxalate of lime. 

J. B., 8St. 31, came under my care June 3d, 1842. 

A tall and remarkably fine man, extremely emaciated, his cheeks hollow, and 
his whole appearance resembling that of a diabetic patient. He was a currier, 
and was exposed to extreme alternations of temperature, working in a half-bent 
position, without a coat or waistcoat, in a shop through which were constant 
correntfl of air. He was unmarried, and had been very irregular with regard 

16 
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to women ; for two jears he hud been gradually losing fleab^ strength, an j 
spirits; his scxuiil powers had also nipidlj declined, and now sourcely exited; 
he had frequent genii nal eTiiissioii!? in his sleep, which left him weak, ex- 
hausted, and Hielancbolji during the ensuing day. Re|farding his previoiia 
habits, he oonsidered he bad been temperate, rarely getting intoxicated more 
than twice a week, and then on porter or ale. During two months hia 
deeline had been rapid, — a/aciiis desretitus. He had now an almoBt constant 
headache^ a constant aching pain across the loins, a sense of sinking at tbt 
stomaeh, a» if, to u^e his own expression, be had no inside, frequent chilla^^ 
with cold clanituy sweats, succeeded by feYerish flushes; tongue red at the 
tip Hnd edges, with a white central fur; frequent giddiness; hia meiuoiy 
had been for some time failing. His nij^hts were wretchedly restless, gene- 
rally tossing all night from side to side, in vain endeavoring to sleeps and if he 
slumbered, he awoke as fatigued as when be retired to rest; appetite bad; 
no thirst; frequent palpitation and flatulence^ pulse small and irritable; oo^ 
chegt dieease. 

Suniat. Pair, Rhtei Sftlin,, 3j, eras mane. 

5th, — Bowels acted once yesterday from the powder j hands tremulous* 
The urine passed last night was dcepamber-color, acidjof a density of I 030, 
no visible depa^it; by microscopic examination, however, myriads of fipletidid 
octohedral crystals of oxalate of lime became visible. On the addition of 
nitric acid to the urine, a copious formation of crystals of nitrate of ur^ 
occurred. 

The urine passed this morning was paler^ aoid, of & density of 1*025, and ] 
contained lesa oxalate and urea. 

PiL CoL c, Hyd., ij, o, n, a* ; Acid, Nitrie. dilut., Wxr^ Uw die, ex, Dec* 
CinehonDB, gj* Nutritious diet, ligbt pudding daily, no beer, weak 
braudj-and^water at diauer. 

15th. — Bowels acted thrice daily; naotione offensive and dark-colored , 

complained greatly of palpitation of the heart. 

Rep* Mist, c. laf. Serpentaritfi, vice Dec, Cinch onie* 

The urine passed last night was deep amber- colored, of speeiflc ^^vity 
1^028 : the microscope detected myriads of smaller octohedra than before. 
The morning urine was of a density of 1018. 

28th, — ^Very much improved; rested better at night; no lumbar pain; 
great sense of sinking at the scrobiculus eordis. Night urine, 1 02<^, dc- 
poi^ited phosphates by heat, and contaioed numerous minute crystals of oxsr 
{ate of lime. Morning urine, 1*026, like the ntght specimen, but did not be- 
come opaque by heat. 

M, Ferri Co*, |j ; c* Tr, Lytttc, «lb£, b, d, 

July 2d. — Impr^jving; aeminal emissions ceased, 8till copious octohedr* 
in the night urine, which was of the density of 1025. 

Snmat* Via, Colch., n]^x, ex, MisL Qent. Co , §j, b. d* 

lOtb. — So much better that he was anxious to leave Londoii on a 1 
journeys the urine was now free from oxalate. 
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Cass VI. — Discharge o/oxalurate (/) of lime, apparently succeeding to 
mechanical injury, 

D. M , 8Bt. 48, came nnder my care May 25, 1842 : a pallid-looking 

maD, with a face, although Dot remarkably attenuated, presenting a gaunt, 
hollow aspect, with a slight hectic flush over each cheek fy)ne ; engaged up 
to the age of 32 as a ship's carpenter, in vessels chiefly in the Mediterranean, 
tod once in a privateer on the American coast ; during this time his life was 
006 of great intemperance, drinking rum abundantly. Since he had left the 
navy he had worked as a cabinet-maker. In 18^1, whilst lifling a heavy 
weight he experienced a <' wrench'' across the loins, the effects of which in- 
jury, although apparently not severe at the time, had ever since, more or 
less, annoyed him ; although his general health, up to the last year, had been 
tolerably perfect. 

His chief ailment now consisted in a gradual, but persistent loss of strength 
and health during the last twelve months, during which period he had lived 
more regularly than previously. He was very low-spirited ; his memory had 
of late become defective ; perspired freely on the slightest exertion ; had 
firequeift nausea at the sight of food ; appetite bad ; no pain in the stomach 
after the meals ; no acid or bitter eructations ; great and frequent flatulent 
distension. His nights were wretched and restless. During the last year, 
a fixed and constant pain across the loins had distressed him ; this he could 
sacceed in walking off for a time, but fatigue would eventually increase it; 
the bowels had, of late, been relaxed, acting three or four times a day, the 
motions being dark and fluid ; his sexual appetite and powers had of late 
rapidly declined; frequent involuntary seminal emissions appeared at night; 
the tongue was clean, vividly red, and polished at the tip and edges ; pulse 
fiill and hard, but jerking. The urine passed on the night of May 25th was 
dear, amber-colored, acid, of specific gravity 1*017, and contained no visible 
deposit ; a drop of the lower stratum of the urine, after repose, was full of 
dnmb-bell crystals, which were hard and somewhat gritty, unaltered by boil- 
ing acetic acid, but readily soluble in nitric and hydrochloric acids. The 
specimen passed in the morning resembled the last; was of the density 
of 1-012; It let fall a slightly cloudy deposit by repose, which, under the 
microscope, was found to be made up of myriads of minute cuboid crystals of 
oxalate, mixed with a very few dumb-bells. 

B* Acidi Hydrochlorici, 3iij ; Acidi Nitrici, 5j ; Mist. Gamphorse, ,^iiiss ; M. 
capl. cochl. j, min. ; ex. Inf. Anthemidis, 5188, ter die ; Sumat Pil. Hjdr. 
Chlor. Co., gr. v. 0. n. He was ordered to wear a flannel bandage round 
the loins, to keep to a bland nutritious diet, omitting all fermented 
liquors. 

27th. — Night urine clear, amber-colored, no visible deposit, 1016, very 
acid^ no opacity by heat ; some white pearly granules became visible by re- 
pose, which coubisted of cohering dumb-bell crystals. Morning specimen 
pale, contained mucous clouds, with some flakes of uric acid mixed with 
cohering dumb-bells. 

June 2d. — Notwithstanding the warm weather, he had not perspired so 
mnch as usual ; bowels acted once daily ; motions dark and tolerably healthy ; 
nrine in less quantity ; that passed at night, 1*019, pale, and had a copious 
deposit of " cylinders'' of uric acid, mixed with lozenges and rosettes, nearly 
free from oxalate of lime. The morning specimen was 1*018 in density, and 
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perfectly resembled tbat passed at night. He got better niglits^ rest; lumbar 
pain still severe, but altogether felt stronger. 

9th. — Ton^e not so vividly red ; gutns siightly nffected. Has been drink- 
ing cider, which not appearing t« disagree J I have permitted birn to continue* 
The night urine k of density 1'024, and contained a curious deposit of urie 
acid. 

Jlep. Miat -^ ofnitte pil» 

23d. — Improving manifestly tn general health ; no sickness ; bowels acted 
well. Night urine 1^018; morning 1'015; no visible deposit j felt only 
weak and nervcua, 

Zioci Sulph., gr. bs^ c» Conf* Opii gr. iijj formft pilnl., ter die, 

SOth. — Convalescing ; had now only a pain in the back, chiefly confined to 
the spine, from the first lumbar vertebra to the sacrujn ; this way not constant, 
but cjame on after fatigue in the evening ; still complained of fre<^ii«nt in- 
voluntary seminal emissions at night. He was ordered to continue his zinc, 
and to have cold water copiously applied in a stream from a kettle over the 
genitals and loins twice a week. 

Cask yn. — ^Copwus Mecrflion o/ ottalat^ o/h'm^ ; over4aetatwn ; pn^ahh 
exisieJice of calculus m ihc right kidn€^* 

M. K., Bet* 37, came under my care, Becember 14, 1843; a pallid, thin 
wonian, the mother of two children j had been for years ailing from vague 
pains connected with irritahlc uterus. Eighteen years agOi whilst in service, 
she received a violent blow in the right hypochondriumy and had never since 
been free from more or leJS persistent pain in that region, extending to the 
right kidney. From the period when she received the blow, she had, at eaclL 
feturn of the catameoia, been jaundiced, and was generally relieved by spon- 
taneous bilious vomiting. Every two or three months she Buffered severe 
paroxysms of pain in the region of the right kidney, lasting throe or four 
dap» and relieved by a copious discharge of very turbid urine, attended with 
great irritability of the stomach, no hseojaturia* After one of these atlaeki 
she brought me the urine. 

Niyht urine — pole, acid, specific gravity 1*025, with a copious deposit of 
tirates, which vanished on the application of beat, and lefl undiB^lved an 
immense number of the largest dumb-bell crystals I ever saw. 

Monivifj urine — clear; by heat a scanty deposit of phosphates fell ; much 
epithelial debris; no oxalate. Ordered her a generous diet, and to wean her 
infant^ who was thirteen months old; no medicine. 

December 18th. — Had suflfered much from sickness ; pains oTer the right 
kidney less defined; bowels acted well; felt eitremcly weak and depressed; 
probably owing to over- lactation, 

B* Acidi Nitrici, 5j, 

Hy d rot h 1 orici , g iaa . * 

Inf Oentianec co., %k6* M. Fl. guttffi. j 

Capt, cociit, jt parv« ler die ejE aqii® cyatho* 
Bhe continued this treatment persistentlj until February 20th ; the oxalate 
of lime gradually disappeared, and she appeared tolerably well. 

I jiijiiin saw this patient in June ; she had still fref|uent returns of renal 
suffering, with Qccasional discharge of oxalate of lime ; her general health 
remained good. There was but little doubt of the existence of a calculus of 
ojtajate of lime in the right kidney. 
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CHBMIOAL PATHOLOGT OF THB BABTHY SALTS. 

(Phosphuria.) 

(Phosphate of Limei Ammonio-phosphate of Magnesia, and Carbonate of Lime.) 

Phosphatie Salts in Urine, 253 — Earthy and Alkaline Phosphates, 254 — Diagnosis 
0^ 255— Chemical Constitution of, 257 — Phosphate of Lime, 258 — Appearance 
of Deposits, 259 — Deposition of Phosphates by Heat, 261 — Appearances of Phos- 
phatie Urine, 263 — Microscopic Character of Deposits, 264^— Pathological Indi- 
cations of Phosphates generally, 265 — Of Triple Salt, 266 — Occurrence of, with- 
cot Organic Disease, 268 — In Extreme Old Age, 269 — Deposition of Phosphates 
doring Convalescence from Acnte Disease, 270 — Dnring Fever, 271 — During 
Insanity, 272— Mixed Phosphates, 273— With Alkaline Urine, 274— State of 
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— Cknend Indications of Phosphatie Deposits, 282 — Secretion of Phosphates of 
Lime by Mucous Sur&ces, 284 — Therapeutic Indications of Phosphates, 285^ — 
When Complicated with Acute Dyspepsia, 286 — With Irritable Stomach and 
Emaciation, 288— With Oxaluria, 289— With Marasmus, 290— Uncertain Action 
of Acids, 292— Case Ending in Calculus, 294 — With Diseased Mucous Mem- 
brane of Bkdder, 295— Deposit of Carbonate of Lime, 298— In the Horse, 299— 
OfSilicic Acid, 300. 

258. We have already seen that a considerable quantity of phos- 
phoric acid is excreted from the blood by the kidneys in the course of 
twenty-four hours, divided between four bases, soda, ammonia, lime, 
ana magnesia, forming, in all probability, the three following salts, 
whose composition has been already pointed out: 

Ammonio-phosphate of soda. 
Phosphate of magnesia. 
Phosphate of lime.* 

* To these salts must be added the neutral acid phosphates of soda, the pre- 
sence of ifhich is asserted bjr Robin and Verdeil, and confirmed by Dr. HassalL 
Lehmann states, on the subject of the presence of ammoniacal salts in the urine, 
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The first of tbese is readily soluble in water, and on the hypothesis 
I have ventared to suggest (81), is of importance as the solvent of 
nric acid, and probably is indirectly the source of the acidity of urine. 
The other two salts are nearly totally insoluble, although the presencQ 
of a very minute portion of almost any acid, even the carbonic, ena- 
bles water to dissolve a considerable quantity* They are besides 
soluble, to a certain extent, in bydrochlorate of* ammonia, and possi- 
bly may sometimes exist in the urine thus dissolved. In healthy 
urine, the earthy phosphates are held in solution by the /icid of the 
euperphosphateSj produced by the action of uric (or hippurie) acid 
on the tribasic alkaline salts (79); and these are also, according to 
Enderlin,* capable of dissolving a certain quantity of phosphate of 
lime* The physiological source of the phosphates baa been already 
pointed out, 

254. It has been already stated that the earthy phosphates are 
always abundant after a meal^ and that the reverse applies to the 
alkaline salts (109). Phosphoric acid, it must be recollected^ may be 
excreted in large excess without forming a deposit, in consequence of 
its being combined with an alkaline base, and hence when the secre- 
tion of an excess of phosphoric acid is to be looked for, it qslu by no 
means be indicated by the amount of earthy salts deposited. There 
is always three or four times more phosphoric acid in a given speci- 
men of urine in the form of a soluble alkaline salt, than is precipitated 
m an insoluble earthy compound. Indeed, the presence of an excess 
of lime and magnesia has more to do with determining a deposition 
of insoluble phosphate than an excess of phosphoric acid. Still, a 
large amount of valuable information can be obtained by observa- 
tions founded on the deposits of earthy phosphates, and as in very 
many cases the circumstances under which these salts are deposited 
often constitute the elements of various diseases^ the quantity of 
phosphatic deposits becomes of very great importance. 



I>iagn<^&ig 0/ the Earthy Ph^sphate^^ 

255. Deposits of these salts are always white, unless colored with 
blood; soluble in dilute hydrochloric acid, and insoluble in ammonia 



thiit t}ie hj^rochIc»rat« of aramantJi, pko^hate ofwla and ammonia^ and phofphAte 
of mjigneaia and ammonia, da not occur in fte^h urine. The expedmeutfi apoa 
which ihia opinion k founded 1 bare previotwly giireti. ^ 
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or liquor potassse. On heating the urine, the deposit undergoes no 
further change, except agglomerating into little masses. Mucus, pus, 
and blood, are often present in the urine, and mask the chemical 
characters of the deposit. 

256. If a very small quantity of a solution of sesquicarbonate of 
ammonia be added to a large quantity of healthy urine, the mixture 
becomes turbid from a deposit of the triple phosphate, mixed with 
8ome phosphate of lime. On placing a drop of this turbid urine 
under the microscope, myriads of minute prisms of' the triple salt 
(264), mixed with amorphous granules of the phosphate of lime, will 
be seen floating in the fluid ; these readily disappear on the addition 
of a drop of almost any acid. As these earthy salts are insoluble in 
water, it is evident that they must be held in solution in the urine 
by the free acid which generally exists. If from any cause the quan- 
tity of solvent acid falls below the necessary proportion, the earthy 
phosphates appear diffused through the urine, disturbing its transpa- 
rency and subside, forming a deposit. Hence, whenever the urine is 
alkaline, phosphatic deposits are necessary consequences. If urine 
be secreted with so small a proportion of acid as barely to redden 
litmus paper, a deposit of triple phosphate often occurs within a few 
hours after emission ; a phenomenon probably depending partly on 
the influence of the mucous matter present, which, readily undergoing 
change, acts like a ferment, induces decomposition of urea, and the 
formation of carbonate of ammonia (274), which, by neutralizing the 
solvent acid, throws down the phosphates. The precipitation of the 
phosphates thus takes place in a manner analogous to that in which 
carbonate of lime is thrown down, the action being, however, here 
limited to a neutralization of the free acid ; indeed, where phosphate 
of lime forms the great bulk of a deposit, a certain portion of carbo- 
nate is generally present. 

The triple phosphate which is precipitated artificially from urine 
by means of a very small quantity of sesquicarbonate of ammonia, 
and which occurs spontaneously in prismatic crystals (264 A), is a 
neutral salt, and may coexist as a deposit with a very sensible acidity 
of the supernatant urine. It by no means follows that the existence 
of a deposit of this salt involves the necessarily alkaline state of the 
urine. 

267. There is, however, another triple phosphate produced artifi- 
cially by the addition of an excess of ammonia to urine, and which is 
of frequent occurrence in the fluid when in an alkaline or putres- 
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cent cQDditioD. This differs from the former salt id containiDg an 
excess of base, and caonot possibly be present in urine which exerts 
the slightest acid reaction on litmus paper. The crystals are qtiite 
characteristic, being invariably stellar or foliaceous (264 D), This 
salt is termed the basic phosphate, btit the chemical distinctions be- 
tween this and the prismatic salt are very unsatisfactory, I am aware 
of but one chemisi who haa given formula for the two salts, but in & 
manner so opposed to the known habitudes of phosphoric acid as to 
authorize their rejection. The composition of the ammonio-phospliate 
of magnesia previously given (100) applies to stellar salt. The pro- 
baUe constitution of the two salts is — 



In the neotral or priamatlc salt (dry) — (HO*NHtO,M^)-t-PA, 
la Ibe baaie or ateJlar s&lt (drj) = (NH^O/lMgOj+P^Ofi* 



258. The phosphate of lime, which is often precipitated with the 
neutral, and always with the basic triple salt, is not quite so readily 
soluble in very dilute acids as the two latter, and hence, when a mixed 
deposit of the calcareous and magnesian phosphates exist, the phos- 
phate of lime ia but slowly acted upon when digested in very dilute 
acetic acid, which readily dissolves the magnesian salt. When the 
triple or calcareous phosphates are separately exposed to the heat of 
a blowpipe flame, they fuse with great ditiiculty, and not until the 
heat has been urged to the utmost. If, however, the phosphate of 
lime is mixed with a triple phosphate in about equal proportions, 
they readily melt into a white enameL These mixed salts constitute 
what is hence termed the fusible calculus, and they can be readily 
detected by this property in concretions ; a character very available 
in the examination of gravel and calctili, as the two phosphates gene- 
rally occur together. 

259* The physical appearance presented by deposits of the earthy 
phosphates varies extremely ; sometimes, especially when the triple 
salt forms the chief portion of the deposit, it falls to the bottom of 
the vessel as a white crystalline graveL If but a small quantity of 
this substance be present, it may readily escape detection by remain- 
ing for a long time diffused through the urine; after a few houri* 
repose some of the crystals collect on the surface^ forming an irides- 
cent pellicle, reflecting colored bands, like a soap bubble, or a thin 
layer of oil. If, then, the lower layers of the urine be placed in a 
wateh'glassj and held obliquely over the flame of a candle or any 
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Strong light, a series of glittering points will become visible from the 
reflection of light from the facets of the minute prisms of the salt. 

The phosphates will often subside towards the bottom of the con- 
taining vessel like a dense cloud of mucus, for which they are fre- 
quently mistaken. Not unfrequently they will, in very alkaline urine, 
form dense masses in the urine, hanging in ropes like the thickest 
puriform mucus, frcpi which it is utterly impossible to distinguish 
them by the naked eye. Their disappearance on the addition of 
hydrochloric acid will at once detect their true nature. Where, as 
frequently occurs, a large quantity of ropy mucus, pus, or blood, 
coexists with the phosphates, no mode of investigation can be so satis- 
factory as the examination of a few drops of the urine between two 
plates of glass, by the microscope, when the characteristic crystals 
of the phosphates are readily recognized (264). 

260. The phosphates are occasionally found mixed in a deposit 
with urates; in this case the latter is always of a pale variety, and 
nearly white. It has, indeed, been stated that when urine deposits 
pale orates, it indicates a tendency to the deposition of the phos- 
•phates. This remark is so far true, that as phosphatic urine is usu- 
ally very pale, it would follow, as a necessary consequence, that any 
urate deposited from it would be nearly white, from the absence of 
coloring matter to tint it of any other hue. Beyond the fact, then, 
that white urates are deposited by pale urine, and that phosphatic 
urine is often scarcely colored, I am not aware of any circumstance 
authorising the belief of any necessary connection between them. 



State of Urine depositing Earthy Phosphates. 

261. It is, as we have seen, by no means necessary for urine to be 
alkaline for a deposit of phosphates to exist (256) ; indeed, in the 
majority of cases, urine which deposits the triple phosphate is acid ^t 
the time of emission. This may appear rather paradoxical, when we 
recollect the ready solubility of triple phosphate in a very weak acid ; 
but admits of a ready explanation, when the fact that a fluid may 
redden litmus, and still contain no uncombined acid, is borne in mind. 
Thus, some neutral salts redden litmus paper, and yet contain no 
free acid. And this fact may in some cases explain the occasional 
acid reaction of urine, where deposits of phosphates exist. It has 
been rendered very probable, by the interesting experiments of my 
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colleague, Dr* Rees,* that hydrocblorate of ammonia* may in some 
instances be reaUj the solvent of the earthy phosphates when in 
excess, as they are to a certain extent soluble in solutions of this 
salt. These solutions possess the very remarkable property of be- 
coming opaque by ebullition, from a deposition of a portion of the 
earthy salt. Tbe very same phenomenon often occurs in urine which 
contains an excess of phosphates. Indeed, it is not unfrequent to 
meet with urine which does not contain any visible deposit, and yet 
on the application of heat appears to coagulate, not from the presence 
of albumen, but from the deposition of earthy phosphates. The ad- 
dition of a drop of nitric acid immediately dissolves this deposit, and 
distinguishes it from albumen (315). A different explanation to this 
phenomenon has been offered by Dr, Hargravc Brett/^^ and undoubt- 
edly la perfectly true in some cases. Dr. Brett's explanation is 
founded on the solubility of phoephates in water impregnated with 
carbonic acid. It has been long known that carbonic acid frequently 
exists in a free state in the urine, and in a large number of specimens 
examined by Dr. Brett and myself we succeeded in readily isolating 
it. These experiments were made several years agOj in consequence 
of our having noticed some curious phenomena presented by the urine 
of a student at Guy*s Hospital (since dead), a pupil of the late Mr* 
Bryant, of Kennington, This gentleman, in endeavoring to raise a 
heavy sack of Epsom salts, strained his back, and soon after fell into 
a state of marasmus, with occasional hectic, which ultimately ex- 
hausted him. During the last six months of his life he passed a very 
large quantity of pale acid urine, which, by keeping, soon became 
alkaline. This urine was limpid when first passed, but became 
opaque as soon as it had cooled, still, however, retaining its acidity^ 
BO that the deposition of the phosphates did not necessarily depend 
upon the development of an alkali. On warming the fresh urine an 
evolution of carbonic acid gas took place, accompanied by a deposi- 
tion of phosphates* When two portions of the fresh urine were placed^ 
as soon as passed, in separate bottles, one being left open, the other 
closely corkedj the urine contained in the latter remained transparent, 
and that in the former became opaque- 

262. Another explanation of the precipitation of the earthy salts 
by heat has been proposed by Dr. B, Jones.™ He has shown, that 
if to any urine rich in phosphates, as that passed shortly after a full 

♦ Tbe ppeaeace of tbia salt m fresli uriae, as previouBlj stated, is doubted bj 
Lebmana. 
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meal, a minute portion of an alkali, or of common phosphate of soda 
(tribasic) be added so as to neutralize any great excess of acid, the 
subsequent application of heat produces a precipitation of the earthy 
salts. If, therefore, a more than average proportion of the latter 
exists in a barely acid urine, their precipitation by heat would appear 
to be a necessary consequence. 

268. The urine, in cases where an excess of phosphates of either 
kind exists, varies very mi^terially in its physical character. Certainly 
no general rule can be assigned for the color, density, or quantity of 
the urine secreted in these cases, taking them in a mass ; although 
I think there are certain facts connected with the presence of the 
phosphatic deposits which serve to connect the color and quantity of 
the urine with the pathological conditions producing, or at least co- 
existing with them. 

As a general rule, where phosphatic deposits, whether magnesian, 
calcareous, or both, exist for a considerable time, the urine is pale, 
often whey-like, generally secreted in very large quantities, and of 
low specific gravity (1-005 — 1'014). This is especially the case where 
organic lesion of the kidneys exists. On the other hand, when the de- 
posits are of occasional occurrence, often disappearing and recurring 
in the course of a few days, the urine generally presents a deep- 
amber-color, and is not only of high specific gravity (1*020 — 1*030), 
but often contains an excess of urea, and presents an iridescent pel- 
licle on its surface by repose. This is especially the character of the 
phosphatic urine secreted under the influence of some forms of irrita- 
tive dyspepsia, and where the phosphates themselves may be traced 
to mal-assimilation. A considerable quantity of prisms of triple 
phosphate are often found in the urine entangled in the meshes of a 
mucous cloud. This frequently occurs in the urine passed after an 
indigestible meal, especially after eating a large quantity of bread, 
and will often be observed for a day or two and then disappear. 
Again, phosphatic urine may be met with, varying from a pale 
whey-like hue to deep brown or greenish-brown, exceedingly fetid, 
generally but not constantly alkaline, and loaded with dense ropy 
mucus, often tinged with blood, and in which large crystals of the 
triple phosphate and amorphous masses of phosphate of lime are 
entangled. This variety is almost always met with, either under the 
irritation of a calculus, or even of a catheter worn in the bladder 
(277), or where actual disease of its mucous lining exists. 
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MieroBCopic CharmterB of Earthy Phosphates. 

264, A. Prisms of Neutral Triple Phosphatei. — These are always 
exceetUnglj well definefi, the angles and edgea of the crystals being 
remarkably sharp and perfect (Fig. 51), The triangular prism ta the 
form most frequently met with, hut it presents every variety in its 
terminations. These are sometimes merely truncated, often bevelled 
offj and not nnfrequently the terminal edges are replaced by facets, 

I scarcely know a more beautiful microscopic object than is afforded 
by a well-marked deposit of this salt. The different degrees of trans- 
parency presented by these crystals are very remarkable; generally 
they are ao transparent as to resemble prisms of glass or crystal ; 
sometimes presenting an enameMtke opacity, so that they can only 
be viewed as opaque objects. This change may be artificially effected 
by exposing the transparent prisms to a boiling heat. When pre- 
served in balsam J they depolarize light, exhibiting a beaut if til series 
of tints, when the axes of the tourmalines or calc-spars are crossed 
in the polarizing microscope. 

B* Simple Stellce of the Neutral Salt, — These are in fact minute 
calcolouB concretioDSi and are generally composed of aeicular prisms 



Fig, 5L 



Fig. 52. 





cohering at one end^ so as to represent simple Stellas (Fig. 52)* Not 
nnfrequently they adhere so closely and are so crowded as to resemble 
rosettes. I have repeatedly seen small prisms crystallissed like uric 
acid on one of the fine transparent hair-like bodies which are of fre- 
quent occurrence in urine {fibrinous casts of tubules). The crystals 
of the phos^phatic magnesian salts are invariably colorlesSj never 
presenting the yellow or orange hue of uric acid. 
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C. Penniform Crystah of Neutral Salt* — This very elegant 
variety of the neutral magnesian phosphate has occasionally fallen 
under my notice, and has occurred in a very few cases. It presents 
the appearance of striated feather-like crystals, two being generally 
connected so as to cause them to resemble a pair of wings (Fig. 53). 
I cannot give any satisfactory explanation of the cause of this curious 
and elegant variety, nor whether these crystals differ in any way 
chemically from the prismatic form. The few specimens I have met 
with occurred in acid urine. 

D. Stellar and Foliaceovs Orystah of Basic Salt. — This variety, 
as I have already stated, cannot generally be regarded in any other 
light than as a secondary formation taking place out of the body. 



Fig. 63. 



Fig. 64. 





When rapidly formed, this salt generally appears in the form of six- 
rayed stars, each ray being serrated, or irregularly crenate, often 
runcinate, like the leaf of the taraxacum (Fig. 54). This, however, 
presents several subordinate varieties, depending in all probability; 
upon accidental circumstances. When this salt is more slowly formed, 
as on the surface of the urine in pregnancy, it presents large and broad 
foliaceous laminae, often so thin and transparent as to escape notice 
altogether, especially if viewed in too strong a light. I have, indeed^ 
often overlooked them until I illuminated the specimen under the 
microscope with polarized light, when they start into view elegantly 
tinted with colors, in which pink and green are the most prominent. 
E. Phosphate of Lime. — I have never seen this salt in a crystal- 
line form, but it has been said to occur in irregularly crystallized 
masses.^ In all the ^ecimens I have examined, no appearance of 



* Dr. Hassall states, in the April nnmber of the '^ Lancet," for 1853, that the 
penniform crystals are composed of phosphate of lime, and do not occur in fresh 
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structure could be detected; the phosphate either reaemWing an 
amorphous powder, or collected in roiiudish particles often adhering 
to prisms of triple phosphate. The sediments of this substance are 
remark abl J opaque, so that when even a minute portion m examined 
between plates of glass^ the layer, however thin, and white by reflected, 
always appears yellow or brownish by transmitted light. 

Bobin and Verdeil, in the twenty-ninth chapter of the second 
volume of their valuable work, state that the neutral phosphate of 
Boda (2NaO,UO,PhOjj/2t5FIO) is met with, without exception, in all 
the solids and fluids of the system, and that human urine contains 
both the neutral and acid phosphate of soda. Having remarked that 
the chemical study of the phosphates had not attained the same 
degree of precision as the study of other inorganic substances, and 
that the mode of proving their presence from their ash was subject 
to doubt^ give directions for crystallizing the phosphates, for which 
purpose the non-crystal livable substances must be eliminated. When 
once the phosphatic crystals have been obtained, it is easy, from 
their si^e, to study their form and determine their chemical relation. 
**Whon we decant the fluid from higldy concentrated urine to sepa- 
rate the saline deposit, and add to it absolute alcohol, crystals of the 
neutral phosphate of soda are slowly deposited upon the sides of the 
vessel. These are tables derived from the rectangular, or right rhom- 
hoidal prism, with truncation of their edgea. Sometimes these tables 
are irregular, and variously striated upon their surfacea, Thoy polar- 



Fig. 55. 



Fig* 56, 





ixe light, and the last forms, especially, give colors the most remark- 
able for their tint and intensity. It is easyj with a little practice, to 
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distinguish these from all other urinary crystals, and, above all from 
the acid phosphate." 

In the following chapter they treat of the acid phosphate of soda 
(NaO,12HO,Ph05,2HO) which, as yet, has only been found in the 
urine. The modes of transformation of the three phosphates are 
noticed, and the probability that the acidity, alkalinity, or neutrality 
of urine may be due to the presence of one of them. They give the 
following directions for its preparation. 

Acid Phosphate of Soda. — *' Extraction. This salt may be ob- 
tained crystallized in the urine by following the same method as indi- 
cated in the treatment of the neutral phosphate of soda. Three or 
four days after the crystallization of this latter salt, there are depo- 
sited crystals which are much more soluble in water ; and their depo- 
sition may be hastened by adding either to the liquor already treated 
with absolute alcohol. These crystals, from the mode of truncation 
of their angles, or the sides of the base, appear to be derived from 
the rectangular, or right rhomboidal prism. The truncation usually 
makes almost the whole of the base. The forms of these crystals 
vary but little : they are either prisms or tables. They are very trans- 
parent, and their faces can only be well discovered as they turn upon 
themselves under the microscope. They generally adhere to the side 
of the vessel, and are rarely well formed. They are flattened and 
incompletely formed on the side adhering to the vessel." (Robin 
and Verdeil, ii, 340.)* 

* The accompanying plate (Fig. 57), represents the long, slender crystals of the 

Fig. 57. 




phosphate of magnesia, obserred in the urine of a man who was taking the hypo- 
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Patkohgical Indications of the Fhmphate$. 

265* The persistent occurretice of deposits of the earthy phos- 
phates in the urinCj must be regarded as of serious importance, always 
indicating the existence of important functional^ and, too frequently, 
even of organic mischief. One general law appears to govern the 
pathological development of these deposits, viz,j that they always 
exist simulta^neously with a depressed state of nervous energy, often 
general, rarely more local, in its seat. Of the former, the result of 
TTcar and tear of body and mind in old people, and of the latter the 
effects of local injury to the spine, will serve as examples. It is true, 
that in the majority of these cases there is much Lrritability present; 
there is often an excited pulse, a tongue white on the surface and red 
at the margin and tip, with a 4ry, often imperspirable, occasionally 
hot skin. Still it is irritability with depression, & kind of erethism 
of the nervous system, if the expression be permitted, like that ob- 
served after considerable losses of blood. The pathological state of 



milphite of soda for sarcinie ventriculi* The uriae was cleati alkaline^ tamiDg 
tormerie paper brown, aud eon tain cd tlie crystals m large quaulLtles. Tbej were 
very iimilar to those metitioDcd by Dr Hassall in the " Lancet,"''*^ In Dr, Haa- 
iall's case the patleot was alao the sul3ject of sarcinsB venlrieuli, nod was trejited 
by ihe hyposulphite^ but I do not know whether he waa taking it ai ihe time whia 
the urine was exatuined. "In thii case, the deposit of earthy phn^phfttM^ aatyUlj 
so abtjtidant in the night excretion, examined by the microscope^ was foood m otm 
sample to conBist chiefly of a great number of long and slender crystalSf stretching 
right across the field of vision , pointed at either extremity^ frequently split or 
divided iuto smaller secondary crystals, and more or less aggregated into bundles. 
The deposit procured from another sample consisted principally of the same crya- 
tald, although they were very mnch larger, and of somewhat a different shape. 
Their form, as nearly as eonld be ascertaiued^ was that of a six-aided prism, the 
extremities being usually pointed, ^\\d furnished with two un equal facet tes, not 
an frequently the ends were truncated, and occasionally oblique* The deposit was 
examined chemically more than once, both by Dr, 11 assail and Dr. Leiheby, and 
was found to conssiat chiefly of phosphate of magnesia with some ammonia, and a 
little phosphate of lime ; the latter substances being present as impurities^ and 
forming, in all probability, no part in the composition of the crystaWf Ai the 
time I flrst noticed ihese crystals^ I wa:^ not aware of Dr, Hassairi observations \ 
but on referring to diffcrceii sources to see whether the subject had been previously 
brought forward, 1 found the above, which 1 have much pleasure^ aa well from ihe 
ij^tere^t I mj'self take in the sobject, tfaa causes being so simitar, aa in justice to 
tbe original observer, to traaafer to ihese pages. 
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the system accompanying the appearance of deposits of phosphate of 
lime, are analogous to those occurring with the triple salt ; indeed, as 
has been already observed (263), they often, and in alkaline urine 
always, occur simultaneously. So far as my own experience has ex- 
tended, when the deposit has consisted chiefly of the calcareous salt^ 
the patients have appeared to present more marked evidence of ex- 
haustion, and of the previous existence of some drain on the nervous 
system, than when the triple salt alone existed : unless its source is 
strictly local (284). 

266. When the triple salt occurs in small quantities^ nearly or 
entirely free from phosphate of lime (the urine being acidulous or 
neutral at the moment of emission, and not restoring the color of 
reddened litmus paper until some time after), we have the simplest 
cases, or those in which the amount of organic or functional lesion is 
at a minimum. These patients are generally regarded as laboring 
under severe dyspepsia. The most prominent symptoms they present, 
are great irritability of temper, extreme restlessness, mal-performance 
of the digestive functions, with such imperfect assimilation of the in- 
gesta, that a certain and often extreme amount of emaciation is a 
constant attendant. The appetite is uncertain, occasionally being 
voracious ; vomiting, or at least irritability of stomach, frequent ; 
fatigue is induced by the slightest exercise ; there is a remarkable 
inaptitude to any mental or bodily exertion, and the patient is often, 
from the exhaustion thus produced, unfitted for his ordinary duties. 
In severe cases these symptoms become aggravated by an excessive 
elimination of urea, which aids considerably in depressing the patient's 
strength. The urine is generally of a rich amber color, generally 
depositing phosphates on the application of beat, and of high specific 
gravity 1*025— 1'030. Where the presence of triple phosphate is 
only occasional, its connection may be traced to some cause which 
has rendered the system morbidly irritable, at the same time that its 
tone or vigor has become depressed. The simplest examples of this 
kind that have occurred to me, have been in the cases of individuals 
of nervous temperament, who have periodical duties to perform re- 
quiring extreme mental tension and bodily exertion. I have wit- 
nessed this state of things several times in clergymen, especially in 
those who, from the nature of some secular engagements, have been 
compelled to lead sedentary lives during the week, and to perform 
full duties on Sundays. The best illustration of this I ever met with 
was in the person of a well-known and deservedly popular clergyman, 

16 
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who, from his connection with a public school, scarcely used any ex- 
erciBe during the week, whilst on Sunday he performed duty thrice 
in hifi church* This gentleman was a tall, thin person, of dark com- 
plexion, lustrous eyes, and almost phthisical aspect. He was the 
subject of constant dys^popsia* The urine passed on Saturday 
evening, as well as on Sunday morning, although repeatedly oxamined, 
was healthy, except in depositing urates, and being of high specific 
gravity. Before his Sunday duties were completed, he almost inva- 
riably became the subject of extreme fatigue, with a painful aching 
sensation across the loins, in addition to the flatulence and epigastric 
uneasiness under which he always labored. The urine voided before 
retiring to rest, after the severe exertions of the day, was almost con- 
stantly of a deep amber hue, high specific gravity, and depositetl the 
triple phosphate in abundance* The urine of Monday would contain 
less of this :j?alt| which generally disappeared on the following day, 
and once more reappeared on the following Sunday evening, I had 
an opportunity of observing this state of things for several weeks, 
and it ultimately disappeared by the patient relaxing from bis duties 
and enjoying the amusement of travelling for a few weeks, 

267, Another most severe case of this disease was lately under my 
care in the person of a West Indian proprietor with a naturally highly 
iuflceptible nervous system, rendered still more so by the refinements 
of education- He liad suffered sad reveries, and become the subject 
of the train of symptoms just described; his irritability was mast dis- 
tressing, and rendered more intolerable by the severe efforts he 
made to restrain it. He had a hot dry skin^ a quick and irritable 
pulse, mind much depressed, and, in spite of a large share of good 
sense, was always under the influence of apprehension of some im- 
pending peril. The urine was always acid, and remained so for a 
day after emiseionj even in |^ot weather; its specific gravity was 1*028 ; 
by heat it became opaque from the deposition of phosphate of lime, 
and soon after passing, even before it was perfectly cold, a copious 
deposit of prismatic crystals of the triple phosphate appeared. I 
have seen an ounce bottle of his urine let fall a deposit reaching to 
one-tenth of the beight of the fluid. This deposit lessened rapidly 
on the partial alleviation of the mental depression and anxiety of the 
patient, almost without medicine. 

268. In mild cases of indigestion, especially in gouty dyspepsia^ 
it is not uncommon to find the iridescent pellicle of triple salt, tli© 
urine being rich in urea. This condition must be regarded m an 
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attempt made to get rid of an excess of a salt derived either directly 
from the food or by a freer disorganization of tissues by secondary 
assimilation than exists in health. This peculiar state of the urine 
is characterized, it must be recollected, as well by its being acid, or 
at least neutral, and rich in urea, as by the phosphatic pellicle. This 
is an important distinction between the urine in question and that se- 
creted by many persons after breakfast, where fluids have been freely 
drank, and bread rather copiously partaken of. In many persons, 
even in good health, the urine voided shortly after breakfast is alka- 
line, pale, soon becoming covered with a pellicle of phosphates, but 
of low specific gravity, and containing but a small quantity of animal 
matter. I have repeatedly observed the occurrence of this phos- 
phatic urine, rich in urea, in the dyspepsia attended with a sense of 
weight and tightness after food, with flatulent distension of the sto- 
mach so frequent in women at the period of their great climacteric. 
This state does not generally terminate in decided gravel or the forma- 
tion of a stone ; it is rather to be regarded as an index of the state of 
the assimilative functions than as leading to the ulterior deposit of 
calculous matter. The most valuable diagnostic mark of these cases, 
in contradistinction to those where organic mischief is to be appre- 
hended, is founded on the fact that the phosphates are chiefly confined 
to the urine passed at night. The following table gives the result of 
gome observations on this kind of urine. 
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269. Deposits of the triple salt frequently occur in very old people, 
in whom the state of decrepitude depending on senility has either 
become extreme, or been aggraval^ed by low living and a want of the 
ordinary comforts of life. In several cases of this kind occurring in 
octogenarian dependents on parochial relief, the urine has been very 
pale, of low specific gravity (I'OOS — 1 '012), subacid or neutral, and 
extremely fetid. This foetor, not unlike that of stale fish, did not 
appear to depend so much upoa the presence of free ammonia, as 
from the occurrence of a slow decomposition of the organic consti- 
tuents of the urine. 

270. Crystals of triple phosphate have been observed by Professor 
Schonlein and Dr. Simon in the urine of a person convalescing from 
pleurisy and pneumonia. I have met with them very generally in 
the slightly acid urine of patients who were just emerging from an 
attack of acute disease, especially of rheumatic fever. During one 
summer the urine of all the patients under my care at Guy*s Hospital 
was almost daily examined by two of my then most indefatigable and 
intelligent pupils. Dr. R. Finch and Dr. H. F. Johnson, acting at 
that time as clinical reporters. The results of their investigation was 
the discovery of the tact above stated. In these cases, also, the pre- 
sence of the salt must be regarded as indicative of irritability with 
exhaustion, and it disappears spontaneously on the recovery of health 
and vigor. 

271. It has been frequently stated, that in the course of continued 
fever, the urine at a certain period becomes alkaline, and deposits 
phosphates. It is well known that early in fever the urine is high- 
colored, acid, and loaded with uric acid or urates (140); and it is 
distinctly stated by Dr. Simon,^ from observations made under the 
sanction of Professor Schonlein, of Berlin, that the acidity vanishes, 
and is replaced by an alkaline state, at a period of the disease varyr 
ing with the powers of the patient, but generally about the end of the 
second week. Simon states that in cases of severe typhoid fever, in 
which the urine is acid and deep-colored, it, just at the period when 
comatose symptoms set in, becomes alkaline and pale. On examina- 
tion, he found carbonate of ammonia in solution, resulting, of course, 
from the rearrangement of the elements of urea (77). That this altera- 
tion of acid to alkaline urine may and does occasionally occur in the 
course of a case of fever, is certain, but that it is the general rule, as 
assumed by Schonlein and Simon, is certainly opposed to all the ex- 
perience I have had in the disease in question. M. BecquereP has 
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made a similar remark, and adds, that out of tbirty-eight cases of 

typhus, where urine was constantly examined, he found it alkaline in 
one case only, and in this, pus was present. Dr, Graves/* of Dubliii, 
mm^ time ago, drew attention to the fact that the urine in fever was 
occa^sionally ammoniacal, and deposited the earthy phosphates ; in 
the two cases related by him extreme exhaustion existed^ in one 
anasarca, and in the other petechire accompanied the fever. In the 
epidemic of maculated fei^cr, which occurred in London some yean 
agOj I often found the urine alkaline in the second week; but this 
appeared to me almost peculiar to that epidemic* On submitting the 
urine to analysis, a marked deficiency, and after a time, a total 
absence of urea was detected. Hence it appeared, that owing to the 
state of enervation which existed, the kidneys in separating C^Na 
HgO^ from the blood, instead of excreting tliese elements, as CjN^ 
H^O^t^^urea and 2H0=^water, allowed them to become obedient 
to ordinary chemical laws, and they then arranged themselves into 
2C03+2NHa=two^ atoms of carbonate of ammonia. In all caaea 
in which alkaline urine occurs, care must he taken to ascertain the 
possibility of its having been produced by the ingestion of salts of the 
vegetable acids, or by subacid fruits, as Prof, Wohler^^ has shown 
that a meal uf apples or baked plums soon renders the secretion alka- 
line (163), 

272. The researches of Drs. Sutherland and Rigby^ on the urine 
of insane patients, appear to authorize the assumption, that cerebral 
lesion, independent of any obvious implications of spinal mischief, 
may induce the conversion of urea into carbonate of ammonia. They 
found the urine capable of efferreecing on the addition of acetic a^id 
in 34 per cent* of cases of dementia, 30 per cent of melaneholy, and 
16 per cent, of mania. 

273. When the deposit is copious, either readily falling to the 
bottom of the vessel, or remaining suspended in the urine like mucus, 
the two phosphate are general ly found mixed. In these cases, an 
ulkaliuc condition of the urine almo&t invariably occurs, a piece of 
turmeric paper being readily stained brown on being immersed in it. 
The odor also is very disagreeable^ and is generally said to be am- 
moniacal although in very many instances the term fetid would be 
more appropriate, as ammonia is by no means necessarily evoked* 
This kind of urine, if not depending upon organic disease of the 
urinary apparatus, is always connected with some serious i^ifection of 
the spinal marrow* In a mild form^ this is observed after slight vio- 
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lence inflicted on the spine or over the region of the kidneys, and 
generally disappears in a few days. I have seen a copious deposit of 
phosphates with alkaline urine occur for a few days in the case of a 
young gentleman who had exerted himself too much in a riding school. 
The fact of alkaline urine resulting from strains or blows on the back 
was first noticed by Dr. Prout,^ and injuries to the loins have been 
long enumerated among the existing causes of renal calculi. This 
alkaline state of the urine and deposition of phosphates, is a pretty 
constant result of anything which depresses the nervous energy of 
the spinal marrow, whether the result of insidious disease of the spine, 
or the efiect of sudden mechanical violence. Further, as observed by 
Sir B. Brodie, this condition of the urine, whenever it follows spinal 
injuries, appears not to be connected with the particular locality of 
the injury, but to occur equally in accidents to the lumbar, dorsal, or 
cervical regions. 

274. It is well known that all the hollow organs of the body are 
endued with a sufficient amount of nervous energy, or vital power, to 
preserve the fluids they contain from change for a long time. Thus 
the blood in an artery, even when its motion is prevented by a liga- 
ture, does not change in a space of time sufficient to convert it, if 
removed from the vessel, into a putrescent mass. The bile in the 
gall-bladder, the urine in the kidneys and bladder, the faeces in the 
intestines, are examples of the same fact. This law even obtains in 
disease ; for a serous or purulent effusion, the result of morbid action, 
will be preserved in the living cavities of the body unchanged, while 
a few hours would be sufficient to render it fetid and putrid, if ex- 
posed, out of the body, to the influence of a similar temperature. It 
is therefore evident that in so complex a fluid as the urine, the vital 
endowments of the living cavities containing it, alone preserves it 
from undergoing the change which so readily occurs out of the body. 
The power thus possessed by the bladder of preserving its contents 
unchanged is indisputably dependent upon the integrity of the spinal 
nerves, and branches from the organic system supplying it. If, there- 
fore, any injury, even of an indirect character, be inflicted upon them, 
the result must of necessity be the diminution, to a certain extent, 
of the vital power of the organ, and the fluid it contains will become 
susceptible of changes analogous to those which occur in it when re- 
moved from the body. One of these changes is the union of the urea 
with the elements of water, and the formation of the carbonate of 
ammonia (77). The base of this salt, by uniting with the normal 
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acid of the orine, will precipitate the earthy phosphates with some 
carbonate of lime ; the latter being the result of the decomposing in- 
fluence of the carbonate of aminonia on the phosphate of lime. Whe- 
ther the decomposition of urea be the primary chemical change, or is 
the result of some aEtecedeiit one, is unknown, Profe^i^or Dumas'** 
has ingeniously suggested that the vesical mucus may undergo m 
putrescent change; and this, acting as a ferment, may induce the 
metamorphosis of urea into carbonate of ammonia^ just as yeast aids 
the conversion of sugar into alcohol. 

275. The urine thus rendered ammoniaeal, at!ts as an irritant on 
the mucous membrane of the bladder, exciting a form of inflamma^ 
tory action ; and the result of this is the secretion of a large quan- 
tity of mucus of a more viscid character than uauaL By persistence of 
the irritation, puriform mucus is at length poured out, and this^ from 
the chemical influence of the carbonate of ammonia, becomes changed 
into a viscid, almost gelatinous mass ; sometimes so tenacious as to 
form long viscid tough ropes of mucus, capable of being drawn out 
to the length of several inches without breaking. The formation of 
this matter greatly adds to the patient's sufferings, by preventing 
the ready escape of the urine even when the contractile power of 
the bladder is not quite paralyzed. I thus regard the depressed 
vitality of the bladder to be the initiative in these scries of changes; 
the next step is the decomposition of the urine arid formation of 
Oftrbonate of ammonia, which acts as the exciting cause of the ex* 
cessive secretion of unhealthy mucus, the urine being suppoaed to 
be acid at the time of secretion by the kidneys* In the case of a 
woman in Guy's Hospital, laboring under complete paraplegia, and 
passing, with the aid of a catheter, fetid, alkaline, and phosphatic 
urine, I washed out the bladder with warm water, and allowing the 
secretion of urine to go on for half an hour, the catheter was again 
introduced, and an ounce of pale acid urine escaped ; proving ilmt 
the alkaline condition of the urine previously removed was owing to 
the changes it underwent subsequent to secretion- 

276, A somewhat different view of the cause of alkaline urine 
has beeii published by Mr. Bli^ard Curling ;^ tliis gentleman belie vea 
that the immediate result of spinal lesion, is the loss of the natural 
sensibility of the bladder ; the effect of this is the secretion of im- 
healthy alkalescent raucus^ which acting chemically upon the urine, 
renders it alkaline, and leads to the deposition of the earthy phod^ 
phates. Subsequently the urine may be actually secreted ta an 
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alkaline state by the extension of irritation from the bladder to the 
kidneys, or by the latter sympathizing with the debilitated yet irri- 
table state of the system. 

The opinion that alkaline nrine may eventually be secreted by an 
extension of irritation to the kidney, receives considerable support 
from an interesting case which occurred some time ago in Guy's 
Hospital. A man was admitted under the care of my colleague, 
Mr. Bransby Cooper, for injury to the spine, resulting from accident. 
He was paraplegic ; the urine soon became alkaline, and he died. 
On a post-mortem examination, the contents of the bladder restored 
the color of reddened litmus paper, and on making a section of the 
kidneys, the papillae were found incrusted with prismatic crystals of 
the triple phosphate. 

277. Mr. Curling considers that the mere continuance of urine 
in the bladder is not sufficient to allow it to become alkaline, but 
that a diseased condition of the mucous lining is a necessary condi- 
tion in effecting this change. Hence in enlarged prostate, when 
the bladder is often distended for a long time, the urine is generally 
acid, even when only emptied by the catheter twice in the day. But 
when, on the other hand, a catheter is worn in the blftdder, so that 
no accumulation can take place, the urine is often alkaline ; a cir- 
cumstance admitting only of explanation by the secretion of un- 
healthy mucus, excited by the irritation of the instrument.* 

278. Dr. Snow has made some ingenious experiments on the con- 
ditions for the development of alkalescence in the urine whilst in the 
bladder, and he has produced much evidence to prove that whenever 
this cannot contract so as to get rid of all its contents, the small 
quantity thus retained will become alkaline, and be sufficient to in- 
duce a similar state in the freshly secreted urine soon after its drop- 
ping from the mouth of the ureter upon it. Newly voided acid urine 
was kept at a temperature of 100°, dropping from one vessel into 
another, about the rate at which it enters the bladder. The upper 
glass vessel used was emptied completely, and washed with water 
every six or eight hours before putting in fresh urine, but the lower 
one had always a few drops of stale urine left in. The result was 

* Dr. Owen Rees's yiews on this subject are well known. They are clearlj 
enunciated, and supported by some strong facts ; I fuUj concur with him in the 
benefit of alkaline treatment in those cases in which the alkalinity of the urine is 
decidedly due to irritation or inflammation of the mucous membrane. His remarks, 
also, on the ^Be, or rather the abuse of the catheter, are most important. 
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that the urine in the lower vessel was always alkaline, whilst that im 
the upper wag constantly acid. These reseEirches afford a strong 
argument in favor of the practice of frequently washing out the 
^ bladder^ in eases of alkaline urine. 

279. The urine may be alkaline, and loaded with phosphates, 
simply from disease limited to the bladder. In all cases in which 
disease of the mucous membrane, especially of a chronic character, 
exists, more particularly where retention of urine occurs, the urine 
is almost always phosphatic, and abounds in \^9cid mucus. This is 
seen in cases of old stricture of the urethraj chronic cystitis, and 
many of the affections included under the generic term of irritable 
bladder, I have witnessed more than one instance in which the 
state of urine alluded to has resulted, in women, from secretion of 
unhealthy mucus, by the propagation of .irritation from an irritable 
uterus, or even inflamed vagina* In all these cases the patient's 
suffering \% much increased by the formation of soft pseudo-calculous 
masses of mucus and phosphates, blocking up the urethra* 

280. This condition ought to be regarded as quite distinct from 
the cases already alluded to, in which the presence of the phosphatic 
deposit is indicative of, and produced by, great irritability and de- 
pression, or spinal lesion. It is hence very important to be able to 
diagnose correctly between cases of alkaline urine depending upon 
causes strictly local (i. €. bladder affection), and those of a more 
general character* Dr. B. Jones^^ has suggested for this purpose 
the action on litmus paper, as it would appear that urine is alkaline 
from ammonia when the cause is local, and from a fixed alkali when 
the ailment is more general. He has certainly succeeded in esta- 
blishing the fact that urine may be frequently alkaline and not am* 
moniacaK although of course w^hen ammoniacal it is always alkaline. 

The urine which, as already stated, is sometimes alkaline after 
breakfast, generally owes this to a fixed alkaline carbonate being 
present. In such urine a piece of red litmus paper is always 
turned blue, and remains so after being dried even by artificial beat. 
Whereag, if the urine is alkaline from the presence of carbonate o^ 
ammonia, although red litmus paper is rendered blue when immersed 
in it, yet by drying, especially if held near a fire to warm it^ the 
ammonia evaporates, and the paper resumes its red tint. There ia 
another important distinction between these two forms of alkaline 
urine. When alkaline from ammonia, abundant crystals of triple 
phosphate are always found ; whilst, when ammonia was absent^ Dr, 
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Jones states that these crystals are rarely present, and are replaced 
by a copious and dense deposit of phosphate of lime. 

281. Cases occasionally present themselves in which the urine is 
very copious, pale, and freely deposits the phosphates, independent 
of any local disease in the genito-urinary organs, and in which the 
general symptoms are those of marasmus; the appearance of the 
patient, and his most prominent ailments, much resembling a case of 
diabetes. It is in these that the formation of a calculus is more espe- 
cially to be dreaded ; and even if these evils be arrested, the patient 
too generally goes on from bad to worse, and dies worn out with irri- 
tation. An instance of this kind has been alluded to (267), and I 
shall have occasion to refer to another when speaking of the treatment 
(294) of the disease. Even in these, a careful investigation of the 
case will generally lead to a detection of some antecedent causes of 
spinal mischief; and in many, abuse of the sexual organs have con- 
stituted the most prominent exciting cause. I have seen some in 
which no other antecedent morbid influence could be discovered than 
the cachexia produced by the abuse of mercury. 

282. The deposits of phosphates, where no organic disease exists, 
are often absent, not only for hours (266), but for days- together ; 
and this fact will often enable us to predict, with tolerable confidence, 
the happy termination of the case. From all the experience which 
I have had of phosph^ic deposits, I feel confidence in offering the 
following as a safe induction from clinical observation, and one of 
great service in practice. * 

That^ where the presence of a deposit of phosphates is independent 
of the irritation of a calculus^ or of organic disease^ it is most abun- 
dant in the urine passed in the evening {urine of digestion)^ and absent 
or replaced by uric acidy or urates^ in the morning {urine of the 
hlood)^ the urine being always of a tolerably natural color^ never 
below, and often above the mean density. Where the presence of 
pJiosphatic salts depends on the irritation of a calculus, or of organic 
mischief in the urinary passages, the urine is pale and whey-like, of 
.a den9ity below the average, often considerably so, and the earthy 
deposit is nearly equally abundant in the night and morning urine. 

288. I cannot close this part of my subject without drawing atten- 
tion to the conclusions arrived at by Dr. B. Jones on the relation 
borne by phosphatic salts to certain pathological conditions. Their 
importance is too great to permit them to be overlooked. He has 
shown : 1. That no determination of an excessive secretion of phos- 
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phoric acid can be afforded by the deposit of earthy salts^ tinleas the 
quantity of lime and magnesia in the food be taken into account. 2. 
That no real increme of phosphatic salts occurs in spinal diseasea^ 
notwithstanding the existence of deposits. 3. That in fever, and ia 
most acute inflammations, the phosphatie salts are not increased. 4. 
That in old cases of mania, melancholy^ paralysis of the insane, or in 
chronic cases of disease in which nervous tissues are uninfluenced, no 
conclusions can be drawn. 5, In fractures of the skull the phospliatie 
salts increase only when any inflammatory action occurs in the brain, 
and in acute phrenitis an excessive increase takes place. 6* In de- 
lirium tremens there is a marked deficiency of phosphates, unless they 
are introduced with the ingesta ; an excess \% however, met with in 
some functional aff'ections of the brain. 

284. Some curious cases are occasionally met with, in which enor- 
mous quantities of phosphate of lime have come away for a long time 
in the urine without apparently doing much mischief* A very re- 
markable instance of this kind occurred some years ago among the 
out'patients of Guy's Hospital, in the person of John Jenkins, an old 
man under the care of my colleague. Dr. Hughes* This patient was 
an habitual dyspeptic, and had labored under pyrosis from boyhood. 
He had during many years been in the habit of passing almost milky 
urines which by repose deposited such an extraordinary quantity of 
phosphate of lime, that he brought to m© at^ne time more than an 
ounce of the sslL He had been for this disease under the treatment of 
half the hospital physicidna and surgeons in London, He bad stated 
that fifty years previously he had been a patient at Guy*s Hospital j 
under Dr, Saunders, and subsequently under Dr. Fordyce at St. 
Thomases; but his urine had never at any time exhibited any signs 
of improvement- Indeed, all the remedies tried appeared quite use- 
less; at the same time, this man's general health wa*! so good that 
there was scarcely an excuse for submitting him to any course of 
treatment beyond the apprehension of the possible formation of a 
calculus* In cases of this kind it is very possible that the phosphate 
of lime is secreted from the mucous membrane of the bladder, and 
not derived from the urine* All mucous secretions contain phosphoric 
acid, combined with earthy bases; and hence, if an excess of the 
latter is secreted with the vesical mucus, it may be washed away with 
the urine and form a deposit. This is by no means un frequent in the 
irritable bladder, depending on the existence of prostatic diseases, 
&c. ; we have a perfect analogy to this in the calculous concretions 



IRRITATIVE DYSPEPSIA. 



258 



found in the ducts and glands furnishing mucous secretions. These 
are all prone to secrete phosphates in too great an excess to be 
washed away with the secretion ; they are therefore retained, and 
form a calculus. These, from whatever part of the body they are 
obtained, present nearly the same composition. 

Composition of Phosphatic Concretions, 
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285. Therapeutical Indications. — In considering the indications 
for treatment in cases where the phosphates appear in the urine in 
the form of deposits, whether their quantity be in excess or not, it 
will be necessary to regard practically at least four pathological con- 
ditions, the existence of one or other of which must be deduced from 
the symptoms presented by the patient. 

A. Cases in which dyspepsia, often to an aggravated extent, with 

some febrile and nervous irritation, exists independently of 
any evidence of antecedent injury to the spine (266). 

B. Gases characterized by high nervous irritability, with a varying 

amount of marasmus, following a blow or other violence in- 
flicted on the spine, but without paralysis (273). 

C. Cases in which the phosphatic urine coexists with paraplegia, 

the results of spinal lesion (275). 
B. Cases of diseased mucous membrane of the bladder (279). 

Of these it will be only necessary to direct attention to the first, 
second, and fourth series of cases, as the third includes cases in which 
the deposition of phosphates constitutes a mere symptom of a grave 
and serious lesion, which, whether the result of accidental violence or 
insidious disease, must be treated according to the particular dis- 
ease existing. 

Phosphatic Deposits connected with Irritative Dyspepsia. 

286. Examples of this class of cases, or those in which a particular 
form of irritative dyspepsia is the characteristic feature, are by no 
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means UDCommon. Every now and then patients present themselves, 
in whom the most prominent symptoms are a capricious appetite, 
flense of weight and fulness at the praecordia, especially after meals, 
irregtiiar bowels, seyere lancmating pains darting between the scapulae 
from the pit of the stomach; much flatulence, tongue white, often 
with injected marginal papiHiBj sometimes morbidly red over its whole 
surface ; pulse quick and irritable, dull heavy aching pain across the 
loins, excessive depression of spirits, despondency so intense as often 
to excite the most painful ideas. In a merchant surrounded by 
affluence, apprehenaiona of impending beggary often embitter the 
moments that are free from the excitement of business; in the me- 
chanic, unfounded ideas of immediate loss of employment^ and visions 
of the inteVior of a workhouse, are generally present* On examining 
the urine^ its specific gravity is often above the average ; the depo- 
sition of crystalline or amorphous phosphates, and often excess of] 
urea, will refer the case to its proper class, as one of irritative dys* 
pepsia, in which the excess of phosphates indicates the ^^ drain** on 
the nervous energies. 

287* The treatment of these cases must be rather directed by 
general principles, than limited to effecting tlie mere sohttton of 
phosphatic deposits- It is true^ that by the persistent administration 
of aeida the deposits may disappear for a time, but the ailment goes 
on J all that is effected by such treatment is to mask a symptom, and 
an important one, of the progress of the malady. After hanging at- 
tended to the morale of the case, as far as possible removing from 
the patient any morbid influence existing in his mind, whether real 
or imaginary, the next thing is to attend to the general health. The 
bowels should be freed from any unhealthy accumulation by a mild 
mercurial laxative, as a few grains of pil. hydrarg,, followed by a 
dose of rhubarb or castor oil; but all active purging should be 
avoided, as it generally aggravates the distress of the patient, and 
decidedly interferes with the success of the treatment, A combina- 
tion of a tonic laxative with a sedative may then bo administered, as 
tinctp byoscyami etsp. ammon. aromaticl, aa, t^xz — 5^^j ^^- mist* 
gentianse CO., Ij, ter in die. If the bowels be irritable, the mL caa- 
earilhe, or inf. serpentarioe, may be substituted for the mist, gen* 
tiani)e comp, Should gastrodynia exist, great relief will be obtained 
hy the administration of half a grain of oxide of silver, made into ft 
pill with confection of opium, before a meab The diet should be 
very carefully regulated, all bland nutritious articles of food being 
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preferred^ vegetables should be avoided, and in general a small 
quantity of good sherry may be allowed. By a plan of treatment of 
this kind, the patients generally do well, and the phosphates and ex- 
cess of urea vanish from the urine. As the patient approaches con- 
valescence, much good is often effected by the use of sulphate of zinc 
in gradually increasing doses, beginning with a grain thrice a day, 
made into a pill with a little ext. hyoscyami, or ext. gentianae, and 
increasing the quantity every three or four days, until five grains or 
more are taken at a dose. Under the use of the zinc, I have seen 
many cases do well, in which the irritable state of the nervous sys- 
tem, and accompanying mental excitement, almost approached in 
severity and character that observed in delirium tremens. I need 
hardly say that change of scene and occupation are important adju- 
vants to our medical treatment. 

288. Much less frequently these cases will become chronic, the 
secretion of phosphates being continued for years, and the irritability 
of stomach being so severe and persistent as to lead to the emaciation 
of the patient and presence of all the symptoms of scirrhous pylorus. 
These cases are sometimes relieved by the administration of strychnia. 
This drug has a remarkable influence over a simply irritable stomach, 
and is indeed superior to any other anti-emetic remedy, providing 
there be no acute or inflammatory action in the affected organ ; and 
under its use I have seen the urine assume a remarkably healthy 
character. It may, indeed, be hazarded as a probable opinion, that 
strychnia may prevent the decomposition of urine in the bladder and 
consequent deposition of earthy salts, from its influence on the spinal 
nerves. The following case is a remarkable illustration of the fore- 
going remarks. It is abridged from the account of Dr. Robert Finch, 
who reported it : 

Irritative dy^pepna 9xmuJating scirrhous pylorus, with copious secretion of 

triple phosphates. 

6 L , aet 18, admitted into Luke's Ward, under Dr. Golding 

Bird, April 9, 1845, a native of Bristol, and employed at an iron factory; 
had always lived temperately, and his health, previous to the present illness, 
had been good, being merely the subject of occasional attacks of indigestion, 
with flatulent eructations. Four years before, vomiting had oome on sud- 
denly, after an ordinary meal, accompanied by severe pains at the pit of the 
stomach, to which, in a less severe form, he had been subject during the 
previous year. With occasional, but rare intermissions, this vomiting recur- 
red daily after every meal for six months, being preceded by intense pain, 
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relieved on emptying the ptomach* It became less frequent for the foltowing 
#ight months, occurrinpr but once or twice a day, but never kmln^ it for 
tffentj*four hours at a time. He then became a patient at the Brist^il In- 
firmoryT and underwent a great variety of treatment, with the general result 
of obtaining partial relief, but never losing his daily ^roxysms of pain and 
Tom i ting. 

On adTDtssion into Guy's Hospital, the lad's complexion was pale and 
bloc»dless, with a elight icteric tint; emaciation most extreme, his bone& were 
barely covered, and hia face was so extraordinarily emaciated, that it rathe? 
reSembled a bUuII, over which pnrchment had been drawn, than anything 
else. His general appeamiice was that of a person in the last stage of scir- 
rhouB pylorus. He complained of burning heat at the serobiculus cordis, and 
heavy pain across the loins; tongue clear and red^ pulse quick and sharp j 
skin dry and im perspirable. He alwaya vomited a short time afti^r every 
meal, and declared that he had not paased a single day during four years 
without bmnpr sick three or four times. There was great thirst j bowels acted 
daily, with frequent eructations possessing on odor of stale fish. Urine 
loaded with triple phosphate, and alkaline, with a disgusting fishy odor, even 
when fimt passed; sp. gr. 1 020, not albuminous. No tumor could be felt 
at the serobiculus cordis, wltere there was some tenderness on pressure; the 
abdomen distended with flatus, 

April 9th. ^ — Vomited nearly four pinta of thin acid yeast-like matter. 

Hist lira: Magncsiie, Jj* ter iti die. 
Milk diet. 

llth. — Vomited daily after dinoer The vomited matter presented the 

same yeast'like appearance. Urine had au ammoujacal odor^ and depoiated 
phosphates copiously. 

B. StrychniEBi g?, J* 
Acidi Nitnct dil., 3j. 
Aquee, ^xij.— Solve et capiat neger, Jjj ter in die* 

He was strictly confined to milk diet j the medicine to be taken fifteen 
minutes before each meal. 

14th, — Vomited yesterday before dinner, and again after tea, and after 
breakfast this morning. — P. 

15th. — Vomited last nighty but not since ; has passed 80 ounces of urine 
in the preceding twenty-four hourSj copiously depositing phosphates; appe- 
tite good ; begged for a continuance of the medicine, stating that it kept his 
food down ; abdomen not so flatulent, 

16th. — In no pain; vomited last night at seven o'clock, with rather more 
than usual pain; urine alkaline ^ 40 ounces in twenty- four hours, and full 
of prismatic triple phosphates. 

8. Olei Tigiii, Zi- 

Lin. Saponii* ^vij. M* II. Limmentfun serobieulo cordis bis die iltineadaai 

et Ptjrgat* 
Fish diet. 

19th, — Not vomited iiaee the morning of the 17th; the liniment brought 
out a crop of pustules; felt no pain since the vomiting ceased; urine neutral| 
oontdniug but little deposit; complained of great thirst — P. 

2-d. — For the last two nights his skin has acted freely; urine free frooi 
deposit, sp. gr, I 0J4^ troublesome fiatuknt eructatigns. — P» 
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From this report the same treatment being continned, the patient im- 

E roved, the vomiting ceased, and the urine became acid. He had recovered 
18 good looks, and became decidedly fat in his face. On May 19th, he 
suffered a slight relapse after paroxysms of pain in the region of the left 
kidney, followed by vomiting and the discharge of urine loaded with phos- 
phates, and becoming alkaline soon after emission. This was but a transient 
attack; he soon recovered, and left the hospital apparently quite well. 

May dlst. — ^This patient appeared among the out-patients apparently 
pretty well ; he had suffered one relapse since leaving the hospital after a 
copious meal of tripe. The urine was, however, not quite healthy, and con- 
tained some phosphates. 

289. Sometimes, although rarely, the phosphates will disappear 
from the urine, and be replaced by the oxalate of lime ; a change 
that should excite serious apprehensions for the patient's ultiipate 
welfare. This generally occurs in persons who by imprudence have 
drawn some time previously a heavy bill upon their health. The fol- 
lowing is one of the few cases of this kind I have witnessed. 



Irritable bladder following repeated gonorrhasa ; dyspepsia; severe lumbar 
pain; triple phosphates followed by crystals of oxalate of lime. 

I was requested by my friend, Mr. Complin, of Charterhouse Square, to 
see a patient in whom he suspected the presence of renal disease. He was 
a fine, florid person, set. 25, who, from his own confession, had been most 
irregular in his habits ; he owned to having labored under twenty-five dif- 
ferent attacks of gonorrhoea. Eight years ago he had cystitis, following the 
injection of some fluid into the urethra for the cure of gonorrhoea ; he at the 
same time drinking a bottle of port daily. During this attack he passed a 
large quantity of bloody mucus, which continued pretty constantly for five 
months; nor did it entirely cease for fifteen months. He was then treated 
by Dr. Budd, of Plymouth. 

He spent the year 1837, and part of the succeeding one, in yachting to 
the West Indies and Southern Africa. He then returned to England, and 
^ married. His habits became more regular, occasionally only indulging 
m wine. His appetite, however, continued to be, as it ever was, most vora- 
cious, often eating, as he at least declared, three pounds of meat and bread 
for dinner. 

In January, 1842, he fancied he had some obstruction in the urethra, and 
passed a bougie; this produced much irritation, and was followed by intense 
pain over the left kidney, darting to the sacro-sciatic notch; this continued 
up to the time I saw him (April the 23d), occasionally only being absent for 
a day or two, always being reproduced after partaking of a hearty or in- 
digestible meal. Walking did not appear to increase the pain ; on the con- 
trary, although its severity often crippled him, yet if he could succeed in 
walking a few yards, he was generally relieved. 

When the severe pain was absent, there was always a considerable amount 
of tenderness on pressure over the left kidney. To add to his annoyances, 
he suffered considerably from irritability of the sexual organs, attributed to 

m 
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his rarel? being Me to indulge in sexui^J intercoorsej in CDn»cqucnee of hm 
wifa suffering frnm profuse ineriorrbagia, 

April !28d.^ — The urine pups^ed last eveninji; was faintly alkaline, of sped fie 
gravity 1028, of nalunil cutor^ und appeared to contuin u dense niue^^ys de- 
poatty which, utjdisr tlte mtero^cope, wm found to consiift of lar^e pri^snis af 
triple phospliHte, mixed with stellsB, formed by a number of fiutr prismij co- 
hering together. By repose an irideseent film of cry^tnlfl of the triple salt 
foruied on the surface of rhe urine; and on the applieution of heut, an amor- 
phoua deposit of the pbaspbute of liiue fetl. On th^ uddition of acetic aeid 
to the turbid uiine under the mieL^u^cope, the whole depu.iit dt^uU'ed| the 
prisms vanisliing much more rapidity than the stellije. 

24tb — The urine passed tbia morntufr was neutral, of a deep amber color; 
itft specific srravily wos b031 ; it contained a mucous cloud, entangling a few 
prisujs*; on the application of heat a tbiek deposit of phosphate fell. A large 
e^eei^s of ure^i was present; the addition of nitric acid producing a rapid 
gri>wth of crystals of the nitrate of urea in a few seconds. 

25lh. — Hissyuiptonia continued the same. The urine was again examinod^ 
that passed last night was acid» of a deep amber color, and of a density of 
1 030; it contained merely a delicate mucous cloud in suspension, there 
bein^ no distinct deposit j on the application of heat, a deposit of phosphates, 
soluble in acetic acid, occurred. A large excess of urea was present On 
placing a drop of the urine under the micros cope p it was found abundantly 
loaded with very large octohedral crystals of oxaiate of lime, unmixed with 
phiJHpbates or urates. 

2^)th,^ — The urine passed this morning much resembled the night speci- 
mens, E$ave th»i it whb i|uite free from oxalate; its speeitic gravity iraa l'030| 
and was loaded with urea; it did itot become turbid by heat. 

May 2d, — 1 agnin ww my patient; up to this time be had taken no 
medicine^ except a bmk purgtitivc, as I was anxious to watch the urine. 
He now stated that since its action the lumbar pain bad becinue diminished. 
He boasted to me that two evenings previous he had drank a bottle and a 
half of port at dinner, and ff?lt better for it. He begged to be allowed to 
avoid pbysiCf unless he became worse; and it was with Boue diffieulty thai 
I procured af specimen o urine. 

8d- — The urine pascd last evening was acid, of a deep amber^ speeifio 
gravity 10^0, contained no visible deposit, but tho microscope detected 
an abundant deposit of octohedral crystals of oxalate of hme diffused 
through it ; it deposited phosphutes by heat, and cootaioed a large excess 
of urea. 

4th. — The urine passed this morning resembled the last-described speci- 
men; both were remarkable for the oily appeamnee they presented when 
poured from one Tes^el to another — ^a eircumstanco probably depeudtug 
upon the greal ex^seea of urea they contained. 



Phmphatie Deposits connected with Funetianal (?) Spinal Legiom^ 

290. Cases of the second class, olmracterized by a much higher 
amount of uervous irritability, and of a rapidly progressiDg omaois- 
tion, traceable to some ebock to the spine, are not so frequent aa 
those just alluded to^ and are far le&s amenable to treatment. 
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In these, the phosphatic depesit is often copious, and sometimes 
consists nearly exclusively of phosphate of lime ; the lumbar pain 
and weight are considerable, the skin often dry and scarcely perspi- 
rable ; in some cases, indeed, I have seen it look as if varnished ; the 
tongue sometimes white, is often red ; the thirst often great ; indeed, 
the general appearance of the case closely resembles one of diabetes. 
The urine is generally more copious than natural, almost always pale, 
and of a specific gravity below the average. On investigating the 
patient's history, some evidence of a previous strain or wrench of the 
back, or a blow over the spine, is always elicited. These patients 
are seldom hypochondriacal ; but intense irritability of temper, and 
a painfully anxious expression of countenance and manner, are almost 
invariably present. 

291. In the treatment of these cases it is important to bear in mind 
the fact, that although the first exciting cause of the malady is to be 
found in some shock in the spinal cord, involving the integrity of 
function of some of its nerves, more especially of those which are con- 
nected with the great sympathetic (and supply the whole of the chylo- 
poietic viscera), yet the irritation has become reflected to the brain, 
and hence the excitability and the depressed health such cases always 
present. The great end and aim must be to subdue the morbidly 
irritable state of the brain and nervous system ; to remove any cause, 
if such exist, interfering with the healthy state of the spinal struc- 
ture ; and subsequently, by a generous diet and persistent use of 
those tonics which appear especially to exert their influence on the 
organic nerves, as silver, bismuth, zinc, &c., to endeavor to restore 
the assimilative functions to their due vigor. Besides the general 
indications to be fulfilled by regulated diet, amusement, exercise, &c., 
the use of narcotics, especially of opium, or the preparations of mor- 
phia, should be regarded as of the highest value ; and we are indebted 
to Dr. Prout for first directing the attention of the jyofession to their 
use. 

292. The case of this afiection recorded by Dr. Prout^* was one of 
peculiar severity, and I have had but few cases before me in practice 
which at all equalled it. I can, however, add my testimony to the 
efficacy of narcotics in the cases I have seen. Morphia appears to me 
to be somewhat preferable to crude opium, and under the persistent 
use for several weeks of one-third, or even one-half of a grain of the 
acetate, three or four times in the twenty-four hours, the deposit has 
vanished from the urine, and the patient done well. In these as in 
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the preceding class of esses, th© shower-bath, and cold douche over 
the loins, followed bj friction with horse-hair gloves, have been of 
essential service* To succeed in the cases, the treairaent raiist be 
persistent, for they are essentially chronic in their character ; and if 
remediea be intermitted too soon, maj end in fatal marasmuB, and in 
fioine^ the formation of a calculus* 

2DS. Cases occasionaily occur in which the symptoms are of & 
much milder character, but which insidiously go on to the formation 
of a calculus. It is in these in particular that the use of acids ia called 
for, to hold the phosphatic salts in solution, and prevent their being 
moulded into a concretion in the pelvis of a kidney. Unfortunately 
there is a great uncertainty attending their use ; indeed, I felt almost 
inclined to question whether any of the mineral acids, except the 
phosphoric, really do reach the urine, and thus destroy its alkaline 
character ; certainly, in the majority of cases, even their continaed 
employnient appears to be utterly ineffectual in rendering the urine 
acid. Dr. B. Jones has shown, that the continued administration of 
dilute sulphuric acid in doses far above those ordinarily employed, or 
indeed safely administered, in medicine, hardly added in the slightest 
degree to the acidity of the urine* So far as I have watched cases 
of this kind, the nitric acid seems to prodnce the smallest amount of 
gastric derangement, and appears sometimes to render the urine acid, 
or at least diminish its alkaline reaction. Although I do not feel in- 
clined to believe that the acid itself really reaches the urine, and acta 
as a solvent for the deposit, I am disposed to explain its influence by 
a reference to its tonic and alterative action, so that when it acts at 
all, it does so by improving the general health. From some late ob- 
servations, it appears probable that bodies which coagulate albumen 
are by no means readily if ever absorbed, and cannot consequently 
be discovered in the urine j thus gallic acid, which scarcely act^ on 
albumen, is absorbed, and soon reaches the urine ;^ while its close 
ally, tannin or tannic acid (324), readily coagulates albumen, and I 
believe has not been discovered in the urine after its administration. 
Is it possible, by this view, to explain the facts recorded in the first 
edition of this work, that phosphoric acid ha<l appeared in many cases 
to lessen the alkalescence of the urine when other acids were useless ? 
Mr. Ure^** has recommended the emplojTnent of benroic acid, under 
the idea of its destroying the alkaline state of the urine in conse- 
quence of its metamorphosis into hippuric acid ; and he has recorded 
the history of a case thus treatedi I confess that in my hands tbis 
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drug has not been very successful, and when it is recollected that 
hippuric acid requires about four hundred parts of water for solution, 
and that it reaches the urine combined with ammonia (168), and not 
in a free state, we can, I think, hardly place much confidence in it as 
a solvent for the earthy phosphates.* 

294. The following case will illustrate the general progress of an 
excess of phosphates-, ending in the formation of a calculus : 



Photphatic urine and formation of calculi^ following injury to the kidney; 
gradually increasing diuresis; persistence of the deposit of phosphates. 

George W , aet. 39, came under my care February 24th, 1843 ; he 

had been engaged at the distillery of Messrs. Booth, during the preceding five 
years, daring which period he had partaken pretty freely of gin. Four years 
before he fell down a trap-door, and fractured two ribs on the lefl side. From 
that time he had almost constant pains in the rep^ion of the right kidney, 
with occasional, although slight haematuria, to which, as he states, he had 
been more or less subject from childhood. About six months after his ac- 
cident he Bofered from intense pain in the course of the right ureter, fol- 
lowed by retention of urine, which was relieved by the passage of an oval 
calculus. He remained tolerably well until a year ago, when after another 
similar attack, a second calculus escaped. From this time he remained free 
from complaint, except the occasional discharge of white sand in his urine, 
until Sunday, February 19th. On the evening of that day he was attacked 
with what he regarded as colic, attended with excessive vomiting ; this con- 
tinued until February 2 1st, when he was relieved by the bowels acting. 

For six months before the man came under my care he had been subject 
to profuse nocturnal perspiration, and his skin acted copiously on slight ex- 
ertion during the day. The desire to pa^s urine, which had been very fre- 
quent since the passage of the first calculus, had of late much increased, so 
tnat he was called apou to empty the bladder a dozen times a day. He was 
much emaciated, his countenance pale and haprgard, his manner anxious ; 
pulse 100, soft ; tongue clean ; complained of heavy aching pains across the 
loins. The calculi were brought to me, and on analysis I found them to con- 
sist of the triple phosphate, with a small quantity of phosphate of lime. 
Urine 85 ounces in twenty-four hours. 

February 25th. — Urine pasuid at night, — Specific gravity 1*020, neutral 
to litmus paper, deep brandy-colored, with a copious white crystalline sedi- 
ment of the triple phosphate mixed with mucus. A deposit of phosphate of 
lime occurred on the application of heat. 

Homing urine, — Same as the night specimen, but the sediment more 
copious. 

Februaiy 26th. — Urine of twenty-four hours only 22} ounces, faintly alka- 
line and prandy-colored. Specific gravity 1022, no deposition by heat. 
Sediment copious, and as before consisted of triple salts. The small bulk and 
high color of the urine of the last two days was attributable to rather copious 
purging from an aloetio aperient he had been taking. 

* The acidity of the urine may, in certain morbid states, be referred to the pre- 
sence of hipporic or lactic acid* 
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A nutritloufl diet was orderedj and a flatjoel bandage to the loios* 

R- Acidi Nitrici diUii, M^^ ter die ex. dec. sarsoe* co. cyatho, 
Fcbmary 28. Urrne 35 oz. "| ^^.^^^ „,t^,;„^ ^^ j;,,,,^^ 

^,*^ rt' in ' > »"d landed with phospba- 

3. 67 oz. sp. gr 1015 J "« dcpo^.te. 

March 3d. — The dose of acid had been prndtially increased tohalf a dnschnip 
The urine in irjcrensing in fjuantitj, had become paler and whej-liko; the 
morning and evening gpeeimenH exaL^tl}' corre^iponded, and both euntuined & 
copious sediment^ which to the naked eye resembled pus. It^ however, eon- 
sifted of large prisass of phosphate faixed with very little mucus* The ni^^ht 
speemen only deposited phosphate of lime on applying heat. All the urine 
contained a snuill (Quantity of albumen. 

The patient felt better, and was nearly tree from a seyera lumbar paiai 
which had been distrejiif^ing a week before. 

Rep* omnia, 
March 5th. Perspiration at night less intense. 

March 4th. Urine 47 ounces ) a _ i ^in *-„i j ^.r* .* .^ 

H 5ti,. 45 ounces f ^^- ^' ^ ^^^ ^eutnd, deposit eopioua, 

« f5th. 60 ouocei 



7th, 



70 ounces 



I ^^P- gr- 



1*01^ neutral, deposit still copiotiB. 



'* 10th. Sufficiently relieved to enter business j he thou^rht the urine 
oontinoed iocremsin^^ but he had not measured it* 8p. gr. 1 015 neutral. 

April 7th* — Improving slowly in health, urine stiil profuse and pale^ still 
copiously depositing phosphates* Complained of return of lumbar pain. 

Applic* em p. opii rej^oivi renum* 
Acidi beuzoicl; gr. vj bis die, 

14th, — Urine certainly improved j a mere mucous cloud in the morning 
apeeimen, 1014; night specimen, 1 014 ; both slightly acid for the first 
time, and containing hippurate of ammonia. Etc passids 80 ounces in twentj- 
four hours* — P. 

■21st. — Much the same in health ; urine the same in quantity and density, 
but Hither a copious deposition of phosphates has occurred. He looked as 
emnciuted aa ever, but declared he felt fit for .all his duties. Ho wialied to 
leave off his medical treatment. 

October 29th. — I again saw hira ; his general health was improved, and he 
was stouter; had had but one attack of pain in the kidney since I saw bim* 
He still passed a very large quantity of urine containing a small quantity of 
phctsphates in diffnsiun, quite neutral tx> test-paper. 8pceific gravity 1*015» 
His on!y c-omplaint now was a want of power on contracting the bladder, being 
often obliged to use powerful efforts to expel the unne. Tliere was no strio- 
tare, but he had found great relief to his Bymptoms by emptying the bladder 
With an elastic catheter every nighl. He effected this himself, ami was then 
enabled to get a good night's re.st. 

November 5ih, — Much the same; urine 50 ounces in twenty fonr houis. 

August 2d, 1S44.— Tolerably com fortableiu health ; urine still pale, copious, 
and neutral^ without sediment, but soon by heat let fall u deposit of phosphate 
of lime. 
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Phosphatic Deposits connected with some Local Lesion of the 
Urinary Organs, 

295. The third class of cases, or those in which the phosphates are 
probably entirely secreted with unhealthy mucus from a diseased 
lining membrane of the bladder, are familiar to every practitioner. 
Chronic cystitis or cystorrhoea, and retention of urine, from stricture 
of the urethra or enlarged prostate, may and often do, lead to this 
state of things. Here, of course, the primary affection, rather than 
its effect, the deposit of phosphates, must be the great object of treat- 
ment. The urine is often very fetid and pale, sometimes green, and 
almost viscid from the abundance of mucus. On placing some of the 
latter between plates of glass under the microscope, abundant crystals 
of the triple phosjAate are seen entangled in it. One point of great 
practical consequence must be borne in mind in forming a prognosis 
from the state of the urine, viz., not to regard it as ammoniacal, 
because the odor is offensive; and not to consider the deposit as 
purulent because it looks so. A piece of litmus paper will often show 
the urine to be neutral, and sometimes even acid, whilst microscopic 
inspection often proves the puriform appearance of the urine to be 
owing to an admixture of phosphates with mucus. For want of these 
precautions, I have seen some cases regarded as almost hopeless, 
which afterwards yielded to judicious treatment. It is quite certain 
that the mucous membrane of the bladder may, under the influence 
of chronic inflammation, secrete so much of the earthy phosphates 
and unhealthy mucus as to render the urine puriform and offensive, 
without having necessarily undergone any structural change. 

296. Several cases have occurred to me in practice, in which the 
kind of urine just referred to was secreted for a long time, and yet 
yielded readily to treatment. In these, the greatest good has arisen 
from freeing the bladder from the phosphates which appear almost to 
incrust it, by acid injections. In this way, cases have occasionally 
yielded which have quite defied all other treatment. The following 
case is a good illustration of this, and I record it in the hope of 
drawing particular attention to this form of phosphatic cystitis, if a 
name be required for the disease. 

Phosphatic cyftitis coexisting with pregnancy and vaginitis T- — Discharge 
of phosphatic calculi — Cure hy injection, 

Mrs. K — y a fair and delicatc-IookiDg lady, 34 years of age, residing in 
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Es8ex^ wai married in 1832, and had oine children in the succeeding ten 
years, beinj^ pregnant of a tenth when she came under my notice in May, 
1842. She appeared to have enjoyed good health up to December, 1841, 
when witlioQt imy aasi^nable cause, she bad severe scalding in niicturition, 
with considerable irritability of bladder. These syiuptonis mpidly increased 
in severity, and soon afterwards the urine became loaded with luucos, oeca* 
Bianally streaked with blood* She continued gettin^r won^ie unlil Miirch, 1842, 
when her euffe rings became intense; she hud frL*(|uent desire to psiss water 
every few minutes^ with must distresmn^ straininir^ eiipeuially after each 
attempt ut emptying; the bladder; this abnost entirely deprived her of ^lc<?p. 
The urine was thick, fetid, and let full a copious deposit, which was con- 
sidered as purutcr^t; although ucid when fir^t passed, it i^oan became amuicH 
umcah About this time, im a calculus was 8UM|>ected, a sound was pii89<^d; 
thij* gave rise to che mast excrucititing pain, but no stone was detected, 8he 
sufiered severely from hmmorrhoidi*, and sexual intereourse was attended 
with positive torture, so that from her own account her life became a miser- 
able burden of woes. From the report of the very experienced surgeon under 
wbi>sc cure this tudy wua (Dr. Muy» of 3Iuldon), it appears that the bladder 
was decidedly thickened. In 3I;iy^ ]84"2, 1 was consulted hy letter, the 
patient being then three months pregnant, and two specimens of urine^ which 
were described s being purulent sind bloody, were sent up. 

On examination I found the specific gravity of the urine to be only 1009 ; 
it was opaque and rather green ; odor extrcniely fetid, alihougb faintly acid 
to litmus paper. A thick creamy deposit ec(ual in volume to one-fourth of 
the whole, occupied the bottom of the bottle. The depo^^it, which bore the 
closest resemblance to pus 1 ever saw, was examined by planing a ptiirtiou 
between two slips of glass under the microscope. It con>iisted of iiiuooas 
particles, with a few blood-dises, and njyriads of large prismalie crystiils of 
the triple phosphate, mixed with amorpHons pht*sphate of lime. On pouring 
the lower biyersof the urine containing the deposit from one vessel to another, 
it formed a nearly continuous jiope, and ent^mgled j^ome small eoagula yf blood. 
But mere imces of albumen were found in tlie urine, I suggested a nutri- 
tious diet, and 

Pil. Sapcinis comp ^r v, pro. aupyto^sjtorio oanii noele* 

Acldi Hydrochlorici diluti i^x, doii ad ^%%x gratiatim adatteta^ ter die ex. 

Ino fortnight {May 20th) 1 received a report from Dr. May, with another 
ipecimen of the urine, and ^ome irre<^u)ar caiuulouH musses the size of peasi 
consisting of eiystals of triple phosphate with mucus. ** The poor lady lelk 
me that manual aid was recjuired to remove them from the orifice of the 
meatus, some hemorrhage followed, and continued for a few days, The 
deposit bears a less proportion to tbc urine than it did, and the interrals 
between the attempts made to empty the bladder are louger. The recymbenl 
position increases her uneasiness, and renders micturition more freonent 
(about twice in an hour). An aggravated condition of habitual bfiDmorrhoida 
hiis rendered it necessary to suhstitute an anodyne draught for the supposi- 
tories, She has continued the use of the acid, and she has certainly not lost 
ground: on the contniry, she appears stninger. Within the last few days the 
legs had heeomec^dematonsj this hfis been the case in previous pregnancies, 
but not at so early a perit>d," I then suggested the daily careful injection 
into tho bladder of iLCidi hydrochlorici| i^x^ viui opli| iQi^ut, m bariey-watei-| 
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in the bope of dissolviDg and brining away some of tbe pbospbatiu masses 
whieb I sospected to be in tbe bladder, and thus remove one source of irri- 
tation. A poultice of conium leaves was directed to be placed over tbe pubes, 
and tbe recumbent position enjoined. 

In a few weeks, I received a letter from my friend, Dr. Baker, of Maldon, 
who had seen tbe patient in consultation with Dr. May ; he states, << I am 
happy to say that 5lrs. K — has derived infinite benefit from the use of the 
injection into the bladder. She could not, previously to her injection, retain 
her urine for twenty minutes, and then the pain and straining was most 
distressing; she can now retain it for hours without pain, and there is no 
appearance of deposit.'' I had an opportunity of seeing this patient with 
Dr. Baker, on June 19th, on being called to Maldon to see another case; she 
was welly and progressing comfortably with her pregnancy. 

It is rather a curious circumstance that I was consulted in the spring of 
the following year, by the son of this lady, for a calculous afifection^ the urine 
being loaded with triple phosphate. 

297. I cannot speak too highly of the extreme advantage obtained, 
in almost every case where phospbatic alkaline urine exists, by wash- 
ing out tbe bladder by means of injections of warm water. Even 
when the urine is loaded with alkaline mucus mixed with basic phos- 
phates, so often tbe case when the bladder is unable to expel its 
contents from enlarged prostate, or from spinal paralysis, the injec- 
tion of warm water so as to wash out the bladder eflFectually two or 
three times a week is of the utmost value. It is quite remarkable 
how suddenly the secretion of mucus and phosphates will decrease 
by this mode of treatment ; after two or three repetitions of tbe 
injection, tbe urine, which a few days before was thick and ropy, 
becomes transparent and healthy. It sometimes happens that the 
distension of the bladder by a sufficiently copious injection excites 
pain, and hence is ill borne by the patient. This inconvenience may 
be prevented by using the double canula catheter, by which the 
water entering the bladder from an opening at tbe end of the cathe- 
ter, after washing tbe walls of the viscus, escapes by the second 
aperture, and hence all distension is prevented.'*' 



Deposits of Carbonate of Lime, 

298. It has been already stated that carbonate of lime often occurs 
in small proportions in deposits of earthy phosphates, when the urine 
is decidedly alkaline. Its origin may then be explained by a decom- 

* An excellent double canula elastic catheter has been constructed for this 
porpoae by Mr. Weedon, of Hart Street. 
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position of phosphnte of lime by the carbonate of ammonia which 
replacps the urea. In this stote the carbonate of lime s tin ply ap- 
pears as an amorphous powder, and its presence may easily be re- 
cognized by the addition of any dilute acid, which dissolves it with 
eflervescenee. Care must, however, be taken to wash the deposri 
with water before adding the acidj for nnlesH all traces of adherent 
carbonate of ammonia are removed, an effervescence will bo excited 
by the acjd, whether the calcareouB salt be present or not. 

Very rarely, the carbonate m found crystallized in dense stellie, 
afTeeting the circular form, and apparently composed of excessively 
slender prisms (rhomboids?) cohering at the centre (Fig* 58). The 
few instances of this kind I have met with occurred in neutral or 
faintly acid urine, a condition probably necessary to insure the regu- 
lar structure of the little crystalline masses. Polarized light shows 
that the structure of the mass is regular, its density decreasing witU the 

Fig. 5S< Fi^» 69. 





distance from the centre, for a black cross becomes visible in each, on 
properly arranging the cale-spar prisms of the polarizing mieroscope, 
299. Deposits of carbonate of lime are of constant occurrence in 
the urine of herbivora. These may be readily collected for examina- 
tion from the urine of the horse, in which they occur spontaneously. 
When examined by the microscope, after being washed with water^ 
the particles of the carbonate are observed to be small transparent 
epberesj like globules of glass, and strongly refracting light. Al- 
lowed to dry, and examined after immersion in Canada balsami 
their structure is beautifully distinct. Each sphere being made 
up of myriads of minute needles radiating from a common centre 
(Figp 59); the whole having a circular and well-defined outline, 
in which respect they differ greatly from the carbonate deposited 
from human urine. With polarized light, these interesting objecta 
present a series of concentric colored rings traversed by a black 
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cross. These beautiful little bodies present a remarkable resem- 
blance to pearls, the well-known concretions of the pearl-oyster. 
Indeed, they may almost be regarded as urinary pearls. I have 
some in my possession from the bladder of an ox, presented to me 
by my friend Mr. Rose, of SwaflFham, larger than mustard-seeds, 
and forming really good pearls. Some of the same kind have been 
described by my colleague, Dr. Alfred Taylor. 

In the urine of the horse, large crystals of oxalate of lime occur 
mixed with these spheres of carbonate of lime, and probably origi- 
nating from the presence of sorrel {Rumex Acetosa) in the hay on 
which the animal had been fed. The oxalate is generally in the 
octohedral form and amber-colored, but my friend Mr. Havers has 
shown me specimens in which the dumb-bell crystals coexisted with 
the ordinary oxalate and carbonate.* 

Some few cases are recorded, in which little concretions and gravel 
of carbonate of lime have been passed in the urine, as if an excess 
of lime had been eliminated without its usual adjunct, phosphoric 
acid. I have, however, never met with any examples of this kind, 
although I have detected carbonate of lime in phosphatic calculi, 
both mixed with the mass of the concretion, or more rarely forming 
a distinct stratum. 

Carbonate of magnesia is said to occur occasionally in phosphatic 
deposits, its presence being in all probability due to the decomposi- 
tion of phosphate of magnesia by carbonate of ammonia (metamor- 
phosed urea). 

Deposits of Silicic Acid, 

800. Silicic acid exists in infinitesimally small quantities in some 
of the animal fluids, and therefore may possibly .be met with as a 
urinary deposit. It was found in crystals, forming part of a calcu- 
lous concretion, by Dr. Yellowley," and some other instances of its 
occurrence have been recorded. Lassaigne^® found a calculus con- 
sisting of pure silicic acid in the urethra of a lamb, and Wurzer" 
has given the analysis of one removed from an ox, in which silicic 
acid existed to the amount of thirty -eight per cent. 

It is, however, very necessary to be on one's guard respecting sili- 
cious concretions ; for as there is a popular notion that calculous mat- 
ter is bond fide gravel, whenever an imposition is intended, a silicious 

* The carbonate of lime occurs occasionally in the form of damb-bells, of which 
a representation is given in atlas accompanying Lehmann*s work, Plate I, fig. 2, by 
Dr. Otto Funke. 
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peKblc is HSU iUy chosen to deceive the medical attendant. I haya ] 
met with repeated instances of this., in which common rolled pebblefJ 
of qmirtz have been placed in my haiid^j with the assertion that they 
were actually passed from the bladder. This has usually occurred in 
hysterical girls, who labored under that most unintelligibly morbid 
desire of deceiving the doctor, by representing themselves as afflicted 
with some disease of the genito-urinary organs. I have heard of in- 
stances in which such pebbles have actually been thrust by a girl into 
her own urethra, and thus have reached the bladder. In a case men- 
tioned to me by Dr. Christison, a piece of chlorite slate was found ' 
forming part of the supposed calculus, thus attesting its true origin. 
Within the last few days a young lady was brought to me for the pur- . 
pose of being treated for a calculous affection, for which she had been 
under the care of her family attendant in^he country. She had de- 
ceived him by exhibiting to him considerable masses of common pearl* 
spar, and she brought me a large quantity of the same substance in & 
bottle. She appeared to be excessively indignant on my telling her 
that this mineral could not be derived from the bladder. A turn 
occurred many years ago in St. Thomas's Hospital, in which the late 
Mr. Cline operated, and removed a quantity of common coals from 
the bladder of a patient. Not long ago a gentleman had a calculus 
crushed by my colleague, Mr- Bransby B. Cooper. The case made . 
a great impression on several mem hers of his family, and none more 
so than a delicate susceptible nephew. He soon after complained of 
difficulty of micturition, parsed an ahundance of supposed gravel, and 
at last his urethra was blocked up by a calculus, which, however^ with 
a little aid from his uncle was removed- This calculus, as well m 
the gravel ho declared he had passed, although in quantity largt J 
enough to fill a small wine-glass, was placed in my hands. All thest | 
presumed calculi were angular fragments of gilieious pebbles^ and ^ 
owed their origin to a neighboring garden, and not to the bladder of 
this young gentleman. The reason for this imposition was quite un- 
intelligible, 

801. As silicic acid has been found in calculi by such excellent 
observers as the late Dr, Ycllowley, and Dr. Venables, and as the ox 
and lamb mentioned by Wurzer and Lasi^s^aigne could hardly have been 
supposed to have put the silicious matter into their own bladders, the 
occasional possible occurrence of silicic acid in urinary deposits and 
concretions must he conceded. Still, that it is extremely rare, all 
experience has proved, as indeed might be anticipated from theehemi* j 
cal relations of this very refractory substance. 



CHAPTER XL 

DBPOSITS OF ABNORMAL BLUE OR BLACK COLORING MATTERS. 

Blae and Black Deposits, 302— Braconnot^s Gyanoarine, 303 — Diagnosis of, 304— 
Schmidt's Blue Pigment, 305 — Indigo, 306 — Diagnosis of, 307 — Prussian Blue, 
308 — Alleged Presence of Gyanate of Ammonia, 309 — Diagnosis of Prussian 
Blue, 3iO^Black Deposits described by Braconnot, Marcet, Dulk, and Dr. 
Hughes, 311. 

802. In addition to the various tints communicated to urine by 
bile and blood (61, 814), certain peculiar coloring matters, strictly 
the products of diseased action^ are occasionally, although very rarely, 
met with. These generally communicate to the urine a blue or black 
color. Three different blue pigments, at least, have been met with, 
viz., cyanourine, indigo, and percyunide of iron, and probably two 
black ones, melanourine and melanic acid. Blue, green, and black 
urine has been described by the ancients, but it is probable that the 
variety of tints so often mentioned by all physicians since Hippocrates, 
were produced by blood or bile modified by the state of the urine. 

808. Ot/anourine was first discovered by Braconnot,* and has 
since been observed by Spangenberg, Garnier, Delens, and others. 
Urine containing it possesses a deep blue color, and by repose lets it 
fall as a blue deposit capable of being readily separated by the filter. 
It maybe freed from adhering mucus, uric acid, phosphates, &c., by 
washing with water, and digesting it in hot diluted sulphuric acid. 
The cyanourine may be precipitated from the acid solution by the 
careful addition of magnesia. It may also be obtained by boiling the 
blue deposit from the urine in alcohol, and evaporating the solution 
to dryness. 

804. Diagnontic Characters. — Cyanourine is a tasteless and in- 
odorous dark blue powder, scarcely soluble in water, merely at a boil- 
ing heat communicating to it a brown color, which on the addition of 
an acid, becomes red ; moderately soluble in boiling alcohol, being 
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partly deposited on cooling. Diluted acids dissolve it, th# solution 
teing brown or red, acoordiBg to tlie proportion of acid present. The 
solution in sulphuric acid leaves, bj cvnporation, a carmine-red ex- 
tract, which dissolves in water, forming a brown fluid* Ammonia, 
lime-water, and magnesia, preci[.Htate it unchanged from its acidsQlu- 
tion. Hot solutions of alkaline carbonates dissolve cyanourine, form- 
ing a red, whilst the pure alkalies yield a brown solution. Nitric 
acid converts this substance, like indigo, into nitro-picric acid. Heated 
in a glass tube, it forms an oilj fluid which burns to a bulky ash* 

Cyanourino is distinguished from indigo by not subliming when 
heated in a tube, and from percyanide of iron by not yielding eeaqui- 
oxide of iron when digested with carbonate of potass. 

305. Another modification of blue coloring matter has been de- 
Boribed by Dr, Schmidt as occasionally occurring in the urine of 
patients under hydropathic treatment at Grafenberg*'^ The deposit 
coasistcd of ovoid globules about one- third the sisse of a blood-cor- 
puscle, and of a fine blue color. It was partially soluble in hot ethef 
and alcohol forming blue solutions. Neither dilute sulphuric acid 
nor ammonia acted on it. Oxalic acid dissolved it, forming a blue 
solution* Potass, aided by heat, destroyed its color. No uric acid 
could be detected. 

The origin of this pigment is quite obscure ; it is probably ti-ace- 
able to some metamorphic change in a protein compound ; for we know 
tliat albumen, when boiled with hydrochloric acid, forms a bluish 
solution* Also, when vegetable gluten, a body closely allied to albu- 
men spontaneously decomposes in the air, it becomes partly con- 
verted into a blue substance. Dv, Heller has lately stated that these 
curious deposits are merely metamorphosed uroxan thine or yellow 
coloring matter of urine, and has applied the name of uroglaucine to 
the blue pigment. He aasumes, therefore, that it is identical with 
what I have described as purpurine, produced by the action of hydro- 
chloric, acid on previously warmed urine. The statements of Heller, 
however, are mixed up with certain inaccuracies, and can hardly he 
admitted without more minute investigation. 

The pathological indications of these substances are quite unknown. 

306. Indigo. — This pigment, when taken into the stomachy as is 
occasionally done in the empirical treatment of epilepsy, &nds its way 
into the urine, forming a blue deposit. It, however, appears proba^ 
hie that indigo has occasionally been generated in the animal economy, 
and instances of this kind have occurred to Drs. Prout** and Simon*** 
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When this substance is present, the urine acquires a dark blue color, 
an4 by repose a deposit of the same hue falls. This, when collected 
on a filter, presents all the well-known chemical characters of indigo. 

The composition of this substance (C^*NH*0^) approaches suflS- 
ciently close to that of some animal products to render its occasional 
development in the organism a matter of high probability.'*' 

807. Diagnostic Characters of Indigo. — This substance dissolves 
in strong sulphuric acid, forming a purple solution. Nitric acid con- 
verts it into nitro-picric acid. Carefully heated in a tube, it sublimes 
in purplish-red crystals. By deoxidizing agents it is bleached, and 
white indigo produced ; this, by exposure to the ^ir, loses an atom of 
hydrogen by oxidation, and becomes blue. 

Simon" gives the following as the best mode of detecting indigo in 
a blue deposit. 

Heat the deposit with a little grape-sugar in a mixture of alcohol 
and liquor potassae, the blue color disappears and yellow solution 
is obtained. By agitation and exposure to the air the fluid assumes 

* Dr. Hassall, in the "Philosophical Transactions'' (vol. cxiiv), has a paper on 
this subject, in which he forms the following conclusions. That blue indigo is 
frequently formed in human urine, and, according to its quantity, imparts to the 
urine a deep green or bluish-green color; sometimes even forms a pellicle of nearly 
pare indigo over the whole surface of the liquid, at other times the quantity is so 
small as only to be detected by the microscope. That exposure to the air for some 
days, or some cause facilitating oxygenation, is necessary for the development of 
the indigo. That it is often accompanied by a brown extractive in considerable 
quantities, closely resembling, in its composition and chemical reactions, haematin. 
That the source of the indigo probably is altered hsematin, a modified urine pig- 
ment (cyaaourine and uroglaucine). That the urines in which the indigo occurred 
in largest quantities are of a pale-straw color, readily becoming turbid and alkaline, 
and of low specific gravity. That it does not occur in healthy urine, but frequently, 
though not exclusively, in the urines of patients the subjects of Bright's disease, or 
pulmonary afifections. That it appears to be associated rather with a general 
morbid condition than with affection of any particalar organs. 

The relation between indigo and hsematin appears, by comparing one atom of 
luematin with three of indigo. 

1 atom of haemaiin = C** H" N» 0* 
3 " indigo =C«H"N»0» 

Or, according to the suggestion of Dr. Letheby, the relation stands thas : 



C H N 

1 atom of hsematia =:: 44-.h22+3 6 

2 " water =22 



44+24+3+8 



C H N 

2 atoms of indigo = 32+12+2+4 
1 " leucine =12+12+1+4 



44+24+3+8 
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a red, and eventually a green color, from the reproduction of blue 
indigo^ 

TLe pathological mdicationa of deposit of indigo are unknown* 
Whenever they are met with, care ehould be taken to investigate the 
patient* s history, so ris to discover whether this aubstanee had been 
previously medicinally administered. 

808. Seiqui'ferroe^anide of Iron, or Prmdan Blue. — ^This sab- 
stance was first found by M. Julia Fontanelle^ in the urine of a boy 
residing at Mont-Louis in the Pyrenees. He was laboring under 
severe colic, attributed to his having swallowed a quantity of ink. 
The blue deposit continued for a day or two after the attack, leaving 
the urine of its natural color, but containing gome soluble cyanide, aa 
a blue precipitate was produced on the addition of a salt of iron. 
Several other instances of Prussian blue deposits have occurred, and 
it is remarkable that in most of them iron has been accidentally or 
intentionally taken. These deposits are said to be artificially pro- 
duced by giving to a patient who has been taking some preparation* 
of iron, a few doses of ferrocyanide of potassium. 

The origin of the cyanogen of the blue deposit can be readily ex- 
plained from the known composition of urea. We have seen that 
this substance may be regarded as a carbonate of ammonia (30), but 
it may also be considered as a cyanate of that base, thus — 



C N H 

1 atom cyamc add ^ H *^^« ^^^^^^^ = 2+1 

1 1 ^* oxygen, = ^ 

1 ** amTnonia 
1 " water 



= 1+3 

l+l 



Camposilbn of an atom of urea := 2+24-4+3 



As Prussian blue consists of a combination of iron with cyanogen, 
if any cause determines the resolution of urea into the above proxi- 
mate elemenls, and iron be present^ a precipitate of the sesqui-ferro- 
cyanide must be the necessary result. 

309< It has been asserted by Professor Pietro Piretti of Rome,*** that 
when persons labor under the influence of malarious poison, the urea 
normally present in the urine is really replaced by cyanate of ammonia, 
and which can be obtained by careful evaporation. He adds» that 
during the successful treatment of ague by valorianate of quina, ibe 
cyanate gradually disappears, and is replaced by true urea, 

310. Diagnostic Ckaracter$ of Pru$$ian Blue, — A blue powder 
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insoluble in water and alcohol. By digestion with liquor potassse its 
color is destroyed, sesquioxide of iron being set free, and a yellow 
solution of ferrocyanide of potassium formed. This solution is pre- 
cipitated blue by sesquisalts of iron, and hair-brown J^ sulphate of 
copper. 

The pathological indications of these deposits are unknown. 

811. Melanourine and Melanic Acid. — Under these names have 
been described some black pigments which have been met with in 
urine. Their chemical properties are very ill-defined, and their origin 
and pathology alike obscure. It is more than probable that, in some 
instances at least, these pigments ought to be regarded rather as 
altered coloring matter of blood than anything else. 

a. Braconnot'' has described a black matter which he regarded as 
s weak salifiable base ; it occurred in the blue urine (286), and re- 
mained in solution after the cyanourino fell. It was obtained after 
the latter had fallen, by merely boiling the clear urine, when the 
black matter coagulated and became insoluble. It in all probability 
was merely modified hsematosine. 

4. The late Dr. Marcet** met with a black matter in the urine of 
a child, unaccompanied by the ordinary constituents of the secretion. 
To this substance the name of melanic acid was applied by Dr. Prout. 
The urine in which it occurred was like ink ; it slowly deposited black 
flocculi after the addition of an acid. The black matter was insoluble 
in water and alcohol ; nitric and sulphuric acids dissolved it, forming 
a black solution, which by dilution deposited the pigment unchanged. 
Alkalies and their carbonates dissolved it, and acids precipitated it 
from its solution. Its alkaline solution produced brown precipitates 
on the addition of metallic salts. 

c. Professor Dulk, of Konigsberg, has described a curious kind of 
urine of a blackish-gray color, passed by a patient affected with 
hepatic disease. On filtering it, a yellow fluid, which was merely 
diluted urine, passed through, and a black matter was collected on 
the paper. This was slightly soluble in nitric and hydrochloric acids ; 
the solution being precipitated by tincture of galls. 

Professor Dulk suggests that this pigment was merely a highly 
carbonized hacmatosine, arising from the imperfect performance of 
the hepatic functions. 

d. Dr. Hughes, in the "Guy's Hospital Reports" (vol. ii, p. 52, 
8d series), has narrated a few cases of black urine. In the first case, 
which was under his own care, the urine, after the administration of 

18 
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creasote to allay Yomiting, was of a dirty or brownish-black color, 
clear, unaltered by he^t, nitric acid, or liquor potassfe, even on boil- 
ing, without sediment, and remained unchanged in appearance after 
being kept in an open vessel for several days. There were no traces 
of blood-glohuleSj or of any other mVid substance, under the micro* 
Bcope, After death, miliary tubercles, and acme recent pneumonic 
depositf were found in the lungs. The cavity of the peritoneum was 
obliterated by strumous peritonitis. The structure of the liver was 
fatty. The common iliac^ external iliac, and the commencement of 
tbe femoral vein of the left sidej were filled with a clot of fibrin ad- 
herent to the coats of the vessel, and soft and whitish in the centre. 
The condition of bladder and kidneys is not mentioned. The second 
case was one of fever ; the urine was of a bright blue color, but was 
thrown away by the nurse before any analysis could he made. The 
third was a case of strumous peritonitis, in which a black deposit 
occurred upon boiling the urine with nitric acid. These two cases 
were furnished by Dr* Wilks* Dr. Hughes in all alludes to nine 
cases, but excludes two, inasmuch as one of them was not watched, so 
that the coloring matter might have been improperly introduced, and 
in the other the urine was not examined- Of the remaining seven, 
creasote had been taken internally in three cases ; in two, tar had 
been applied externally for psoriasis ; in six cases the urine was black 
and clear, and was hut slightly, if at all, afi'ected by chemical re- 
agents. In the seventh, a dense, black precipitate was thrown down 
by heat and nitric acid. Dr, Odling states, concerning this urine, 
that the black precipitate, on subsequent exposure, became an indigo- 
blue deposit. He considers that creasote and indigo belonging to 
two closely allied chemical families throws light upon its nature. 
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812. Thb elements of the urinary deposits already examined, are 
capable of bemg easily recognized by their crystalline form or chemi- 
cal properties. Those which we have now to investigate are organic 
substances, often possessing organization, and sometimes enjoying an 
independent vitality. In the detection of these in deposits, micro- 
scopical examination is in almost every instance quite indispensable, 
and in many furnishes the only means for discovering their true 
nature. 

The best mode of examining these deposits microscopically, is to 
allow the urine to repose in a glass cylindrical vessel for a short time, 
decant the upper nine-tenths of the fluid, and then place a drop of 
the residue on a plate of glass. Carefully cover it with a piece of 
very thin glass, and submit it to the microscope. A good achromatic 
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objective of a quarter of aa inch focus is gonerally sufficient for all 
these investigations, but it is sometimes necessary to use one of one- 
seventh or one-eighth of an inch, when the object is very minute ; but 
to a person familiar with these observations a good half-inch glass is 
sufficient for ahnost all cases* 
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313. The blood may be regarded as made up of red corpuseleSj 
floating in a fluid holding in solution the soluble elements of the blood, 
and possessing the power of spontaneous coagulation in consefiuence 
of the presence of fibrin. To this fluid the name of Uquor mnguinii 
is conventionally applied; a term first, I believe, used by ray col- 
league, Dr, Babington , with whose ingenious and important researches 
on the blood most are well acquainted, All, or any of the elements 
of the blood may find their way into the urine, either as the result of 
mechanical violence to the kidney or any part of the gen i to-urinary 
track, of the irritation of a calculus, of organic disease, or any breach 
of surface of the mucous membrane of the kidneys or bladder ; or of 
sufficient pressure upon the renal veins to prevent the return of blood 
from the kidneys to the cavae (322). We may find in the urine serum 
of bloody alone or accompanied by red particles ; sometimes the liquor 
aanguinis is alone efi^used, and containing but a small proportion of 
coloring matter; or more frequently, all the elements of blood may 
be poured out together. Of the first of these, the urine of morbus 
Brightii, and of eases of anasarca resulting from scarlatina, are good 
examples; in these the urine is characterized by the presence of 
albumen, and in acute cases presents the dingy or smoky aspect cha- 
racteristic of the presence of coloring matter of blood, or of entire 
blood-corpuscles. Of the second condition^ the urine in fungus 
hsematodes of the kidney furnishes a good example ; this is often ob- 
served to be of the color of infusion of roses whilst warm, and on 
cooling solidifies into a pink transparent mass, like red-currant jelly, 
retaining the figure of the vcsscL Every case of idiopathic or symp- 
tomatic hfematura affords examples of the presence of all the ele- 
ments of blood in the secretion. 

314» Diagnofih of Urint containing^ Shad. — ^When blood is effused 
in any considerable quantity in the urine, it coagulates into blackish 
masses liko pieces of black-currant jelly; and when it partly coaga- 
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lates in the bladder, linear masses of clot of nearly the shape of 
leeches are passed from the urethra, often to the great distress of the 
patient by producing temporary suppression of urine. Even after 
this coagulation, the urine retains a port-wine color, and the micro- 
scope detects an abundance of entire blood-corpuscles ; although in a 
great proportion of them, the investing membranes have given way, 
and the colored contents become diflFused through the urine. If too 
small a quantity of blood has been effused to give a decided red color 
to the urine, it will be frequently found possessing merely a dirty, 
dingy hue ; less frequently being of a pink color like the washings of 
flesh. In either case a suflScient number of blood-corpuscles will sub- 
side by repose to allow of their being readily identified by the micro- 
scope (321). 

The coagulation of urine by repose will readily indicate the pre- 
sence of the liquor sanguinis, as the fibrin it contains is the only 
spontaneously coagulating substance in the body. This element is 
very rarely effused by itself, being generally mixed with blood-cor- 
puscles, giving the coagulum a red color ; or with a fatty matter, 
which causes the coagulum to assume the appearance of blanc-mange 
(870). Fibrin is, however, sometimes found deposited in the form of 
minute linear tubular masses, each being probably the cast of one of 
the uriniferous tubules (319). The red coloring matter, or haemato- 
sine, and the albumen of serum, do not present characters always 
sufficiently satisfactory to allow of their being identified without the 
application of reagents. 

315. Albumen may readily be detected in urine containing it, by 
the production of an opacity by the application of heat. This ex- 
periment, where any amount of accuracy is required, should always 
be performed in a clean test-tube, heated over a spirit-lamp. The 
common mode of heating it in a metallic spoon over a candle, 
although answering the purpose very tolerably when a glass tube 
cannot be procured, is infinitely inferior in the delicacy of its indica- 
tions. But if a spoon is used, it should be half-filled with the urine, 
and the extreme end of the bowl be placed over the flame of a candle. 
In this way the thin layer of urine near the end of the spoon soon 
boils, and the white stride of this coagulated albumen which gradually ' 
diffuse themselves through the cooler parts of the fluid, enable a very 
small quantity of this substance to be detected. If a large quantity of 
albumen be present, the urine will become quite solid on the application 
of heat, and will vary from this state to the production of a mere 
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opalescence, according to the quantity existing in the nrine. It ie m 
curious fact, that the greatest amount of congelation by heatj iB 
often found in nrine either free from or containing but a small 
quantity of the coloring matter of blood* The dingy-red urine in gra- 
nular disease of the kidneys, generally deposits less albumen by heat 
than when it is straw-colored, and nearly free from hfematosine. 

316, Albumen does not require actual ebullition for its coagulation 
by heat ; if any be present in urine, the latter becomes opaque before 
a bubble of vapor ia evolved. 

The addition of a drop of nitric acid to albuminous urine immedi- 
ately produces a copious coagulation of the albumen, but if only mere 
traces of the latter be present, the opacity first produced will disap- 
pear hy agitation, and will reappear by the addition of a second drop 
of the acid- A drop of mixture of one part of nitric acid and three 
of hydrochloric acid, is much more decided in its effects, and more 
delicate in its indications than pure nitric acid* This admits of ready 
explanation in the evolution of chlorine by the abstraction of hydrogen 
from the hydrochloric actd, and thus one of the most delicate prccipi- 
tants of the protein compounds is set free. 

Another delicate test consists in the addition of a solution of ferro* 
cyanide of potassiun previously acidulated with acetic acid. This, 
like the last test, has the inconvenient property of precipitating other 
protein compounds besides albumen, as mucus, &c. 

317. At a general riile^ if urine becomes opaque by heat and on 
the addition of nitric acid, albumen is present. It is important to 
hear in mind that certain sources of fallacy exist when only one of 
these tests is used. 

A. Heat will produce a white precipitate in urine containing an 

excess of earthy phosphates (261). Dhfingimhed from albu- 
men hy disappearing on the addition of a drop of any aeid. 

B. Heat being applied to urine containing deposits of urates, will 

sometimes, if actual ebullition be prolonged, produce a deposit 
of an animal matter (tritoxide of protein ?) insoluble in nitric 
acid* This is rare, hut i$ distlnguighed from albumen by 
being deposited only ({fter protracted ehuUition. 

C, Nitric acid will often produce white deposits in the urine of 

patients under the influence of copaiba, cubebs,"* and perhaps 
some other resinous diuretics, DiHingm8h€d from albumen 
in not being produced hy heat 

D, Nitric acid will, in some concentrated urine, as in the scanty^ 



ALBUMINOUS URINB. 279 

secretion of fever, often produce a dense buflF-colored amor- 
phous precipitate of uric acid. I>istingui8hed from albumen 
in not being produced by heat 
B. AlBumen may be present in urine and not be precipitated by 
heat, providing the secretion be alkaline. If, therefore, urine 
suspected to be albuminous, is capable of restoring the blue 
color of reddened litmus paper, nitric acid mtMt be used as a 
testy as albumen, when combined with alkalies, does not coa- 
gulate by heat. 
V. Albumen may be present and yet escape detection from using 
dirty test-tubes ; a small quantity of an acid, or a little solu- 
tion of potass or soda, left in the tube, will prevent the pre- 
cipitation of albumen by heat from urine boiled in such a tube. 
e. It may occasionally happen that albumen may be present in the 
same incipient or hydrated state in which, according to Dr. 
Prout, it occurs in chyle.®* Heat scarcely affects this variety 
of albumen, except by ebullition ; but nitric acid immediately 
coagulates it. Where but small quantities of albumen are 
present in urine containing rather more than an average pro- 
portion of phosphate of soda, the application of heat scarcely 
produces any visible opacity until after the addition of an 
acid, and hence it is possible for the albumen to be errone- 
ously regarded as existing in the hydrated state ; a condition 
which has never occurred to me. In the later stages of dia- 
betes mellitus, I have occasionally found the urine previously 
warmed rendered opaque on the addition of nitric acid ; the 
precipitated matter appeared to me. to resemble some of the 
oxygenized compounds of protein described by MUlder. 
818. A remarkable substance allied to albumen has been detected 
in the urine by Dr. B. Jones in cases of rickets ; it differs from albu- 
men in not being precipitated by heat or nitric acid. But on boiling 
the urine and allowing it to cool, a precipitate fell, which redissolved 
on the application of heat. Alcohol added to the urine readily coa- 
gulated this substance. Dr. Jones considers this substance to be 
allied to the albuminous matters (oxides of protein ?) found in the 
bnffy coat of inflamed blood and in pus.'*' 

* In certain forms or stages of albuminnria or Brigbt's disease, or the desqna* 
mative nephritis of Dr. Johnson, the arine deposits a sediment, which consists of 
the altered epitheliam, with its exudations, of the nrinary passages ; it is of a dirty- 
white hae, easily diffused by agitation, and not nnlike mac us, though at once dis- 
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Fig. 60. 



319, Albumen is occaaioimlly found in iho urine in a coagulated 
state, and presenting a tubular vermicular appearance. In this form 

ttnguiabed from it by beiDg dissolved and j^ latinized by a solution of ^t ash. I 
spenk of certain formsj as now it ia dear that under the head of albumiounaj or 
Brjght*3 diseiise, nre not onl j to be eDUineimted merely various sint^t^ of the suae 
disease, but really and essentially dialiocl firmJij conitituting different difleaie% 
Yarying in their ortgini the rapidity of their course^ (heir pathological indicalic^nij 
and iti the microscopical appearances of the urinary sediments. 

Closely con DOC ted <V'ith this subject are the names of Bright, Barlow, and John- 
eotj, and I rtsfcr with much confidence to iheir writings, principally conU*ir»ed m 
the different numbers of the **Guy*« Hoapittil He ports," for a full detail of the 
aymptoraa and treatment; I also have inucli satiafaetioQ in alluding to a [»ap<>r by 
Dr. Wilks,* in which he sums up clearly, but full j, the optniooa held In the Medical 
School of Gny^s, regarding the distinct forms assumed by this diaease, as shown 
by the symptoms during life* and the microscopic appearances after death* 1 now 
proceed to notice the microscopic appearances uf the sediments* 

1* TfiC renal cells {t'lg* 60), when in situ^ are polygonal f bodies^ but become 
spheroidal or subspheroidal on detachment j they measure from about yj^^^ to 
fjfl part of an inch in din meters and coo tain nuelei| but are occasionatly lilled with 
granules or fat. They seldom occur alonei but are generally 
found associated with epithelial casts or blood-diseSf and mark 
the acute stages of desquamatire nephritis, though any tempo- 
rnry irritation of tbe liuiug of the renal tubes may cause their 
detachment nod subsequent removal in the urine, 

2, Ti'ttr. epiihelial cast* are represented tn Fig* 6 1^1, magniiied 
about 200. They show the earliest deriatioo from the healthy 
condition. There may he some difference of opinion as to their 
structure. Some pathologists represent them as arising from 
the moulding of fibrin which haa exuded from the Malpighian bt^dies^ ond entan^ 
gledf in its passage through the tubes, blood carpunclcs and the epithelial ct^Ui, 
previously shed by a process of desquamation* Such bodies are t^crtaiiily found!, 
but I shall refer to them ailer wards as rather belonging to what hare been called 
hyaline, or structureless CMts. The true epithelial easts are about ^J^ of an inch 
in diameter* They are elongated pieces of the epithelial lining of the conroluted 
renal tubes* i The cells which 8t«4 their surfaces contain nuclei and grannhir ujat- 
ter, ftud are rather more opaque than natural, and in parts detached, l^hese casts, 
fts well as the renal celisi are indicative of the acute atage of morbus Brightii, or 
desquamative nephritis* 

3. Gramdar aviUf are represented in Fig* 61, 2, and Fig* €2, vt, and are of 
several kinds. The first are similar to the true epithelial easts, and difVI«r from 
them only in that the celU are more decidedly filled with granular matter^ and 
in points detachedp leaving the basement membrane bare^ Fig, 61, 2^ foaguified 
about 250. These may be called granular epithelial casts. In the next stage 
the cells appear to have been disintegroted, and the granular matter is thickly 
sprinkled over the surface (Fig. 62, ^]. In the next form the surface of ihe 
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Fig. 64. 



it has been mistaken for minute hairs 
(Fig. 64). It is of common occur- 
rence in Bright's disease, even in the 
earlier stages, and the deposit appears 
to be made up of fibrinous (albumi- 
nous) casts of the uriniferous tubules 
of the kidney. Portions of epithe- 
lium are often found adhering to them, 
generally, according to Dr. G. John- 
son, loaded with fat (369). Urine con- 
taining these bodies lets them fall by 

cast is equally sprinkled with granales, bat tbe origin is different ; in the former 
the grannies are developed within the cells, even before their separation ; but in 
the latter thej are formed from protein compounds secreted within the cavity 




Fig. 61. 



Fig. 62. 





of the tube. They are found, more especially the latter, in the chronic stage 
of desquamative nephritis, and are considered by Dr. Todd to have a close 
relation to chronic gout, and indicate a small contracted kidney with irregular 
surface, which he calls the gouty kidney. In cases of the gouty kidney, the urine 
in the first stage is in appearance healthy, only occasionally albuminous, and the 
sediment consists mostly of disintegrated epithelium; as the disease advances 
to the second and third stages the urine becomes paler, and permanently albu- 
minous; and in the last stage contains large waxy or hyaline cast^, ^^^^ of an 
inch in diameter. 

4. Fatty casts are represented in Fig. 62, 4, and are of various kinds. The 
earliest change is a deposition of fatty matter within the renal cells before their 
detachment. To the eye they resemble the epithelial casts, except that many 
of the cells contain fatty matter in the form of granules. In the course of the 
disease the deposition of tat increases, the cells lose their character, and there 
appear globules of fieit studding a structureless membrane. Dr. Johnson states 
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repose in the form of a dirty-white sediment^ easily diffused by 
agitation, and not unlike mucus* A solution of potash dissolTes 

that tfae oily or fatty casts, tliovigh occasiotittlly occurring as a conaeqnence of 
acute deaqoamatiTe nephritiJi bclori|^ more eap-ecially to tlie non-deaquamatiFe 
form of the disease^ The urine m the earlj atag^e is albuminous, but cont&icii 
naitber epithelium nor casts. Aa the disease progresses, a light doudy sedtmeni 
la deposited, which is found to contain email wmjcy casts of about joVff of an inch 
in diameter, with oil globules or utuI cells with more or less oily coiitGnts. Some 
of the oil may be the product of the metamorphoais of Hbrtoous or atbamiuons 
exudation s> 

5, Hyaline^ stntctureles$j or tmxy casts ^ are of difTerent sizes, and consist of fibri- 
nous exudations, whether from the Malpighlan bodlea or from the walla of tlie 
tubes ^ either before or after epithelial desquamatioo, and moulded in the tubu- 
lar form during their passage down the tuh«s. L The smaller sii;e measure 
about j^^{i of an inch in diamet^^r, and are the product of the Bbrinoua eznda- 
tion from the Malpighiau bodies while the epithelial inrlBce is unbroken. Hieif 
presence marks the acute stage of the no n -desquamative form of the disease. 
2. The large size measures about ^^^j of an inch, and appears to originate from 
fibrinous exudation witiiin the tubes after the deiachmeut of the epilheliol cells. 

Fig. 63. , 




Fig* 83, 5 and 6, representing the two si^s, are taken from Dr Johnaon's work 
They are rather too coarse ; occasionally they appeur in the field as mere tubulAf 
ahadesi with perhaps one or two altered renal cells, or granular matter attached* 

6 and 7* -fVis- and hiood^cmtn are generally formed by the entangling of the 
pus or blood corpuscles in the moulded fibrin ; in fact are hyaline casta studded 
with pus-cells Of blood -corpuscles* But occasionally they appear aa epithelial 
CastSt having the cells either replaced by^ or studded with pus or blood corpuscles. 
Tha latter indicate the existence of «cute dbaaaei calculous irritatiou^ or rnaUf* 
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and gelatinizes the deposit, which will at once distinguish it from 
mucus. The tubular masses of albumen are seldom larger than 
z ^^ iIjs inch, generally much shorter, and in diameter correspond 
closely with that ot the tubuli uriniferi, never exceeding yoJi^ inch. 
This deposit may be regarded as almost pathognomonic of Bright's 
disease. 

820. Hcematosine {CJHJ^fi^'Fe) is regarded as the coloring mat- 
ter of the blood, normally contained within the delicate sac of the 
corpuscles, particles, discs, or globules of blood; all these terms 
being synonymous. It is not known whether it is the product of the 
metamorphosis of the true coloring matter of the blood, or whether it 
only bears the same kind of relation to that substance as does coagu- 
lated albumen to that principle in its fluid state. It cannot be sepa- 
rated in a soluble condition from the globulin. When pure, it occurs 
as a dark-brown, slightly lustrous mass, which on trituration adheres 
to the pestle. It has neither taste nor smell ; is insoluble in water, 
alcohol, ether, acetate of the oxide of ethyl, and fatty and volatile 
oils. Mulder, however, regards it as slightly soluble in fatty and 
ethereal oils. It dissolves readily in weak alcohol, to which sulphuric 
or hydrochloric acid has been added, forming a brown solution, which 
being saturated with an alkali, assumes a blood-red color. After 
trituration with sulphate of potash it dissolves for the most part in 
water. Even very dilute solutions of the caustic alkalies and their 
carbonates in water or alcohol dissolve it in almost every proportion. 
Chlorine dissolves the perchlocide of iron and throws down white 
flocculi, soluble in alcohol and ether but not in water, which, dried at 
100°, appear as a light-colored powder, unaffected by hydrochloric 
acid, but soluble in alkalies, forming a reddish solution, consisting of 

nant disease. In acute disease, the epithelial casts are also present ; in cases of 
calcnins, the other diagnostic signs will throw light on the nature of the case ; 
and in the third, or malignant disease, carcinomatous cells will probably be pre- 
sent, and aid the diagnosis. Though in these three instances the investigation 
of the general symptoms would probably be sufficient, yet when the mind is bent 
on elucidating a nice point in diagnosis, the microscopic examination is of the 
Qtmott yalne. Pus-casts indicate pyelitis, or suppurative disease of the epithelial 
lining of the pelvis and tubes of the kidney. This may originate in, — 1, morbid 
conditions of the blood; 2, the application of external violence; 3, from changes 
consequent on retention of urine ; and 4, from the inflammation caused by cal- 
culous irritation.* 

• Dr. Johnaon, <* On the DisMMt of the Kidnej." 
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cltlorous acid and hs&matosine freed from iron, according to Miilder, 
who gives the following as the compositioa of the latter : 



Carbon, 44 atoms, 




65-347 


Hydrogen, 22 " 




5-445 


Nitrogeo, 3 " 




10'3D6 


Oxygen, 6 « 




. . U881 


Iron, 1 *^ 




. , 6-931 



1 00000* 

When hsematosine is present^ the urine ie alwajB more or lefis 
colored by it, and a few entire corpuscles are almost always found 
floating in the fluid. It never occurs unaccompanied by albumen, 
and being acted upon by tests in a similar manner, the remarks already 
made on the latter substance (^17) apply equally to h^matosine, ex* 
cepting that the deposits produced by heat or nitric acid are always 
brown instead of white, M, Pariset**^ has proposed the following 
process for the detection of blood in urine, as least liable to fallacy. 
Boil the urine and filter it. Brown coagula of hiEmatosioe and albu- 
men will be left on the filter; pour on these some liquor pota^3&, 
and if haematosinc be present, a greenish solution will psss through| 
from which hydrochloric acid will precipitate white coagula of protein* 
The following, in addition to those mentioned as affecting albumen, 
are the most serious sources of fallacy in the detection of heematosine. 

1. PurpurinCj when present in the urine (184), will often com- 
municate to it 80 intense a color as fo cause the patient to report hie 
urine to be bloody. DUtmguiEhed hy not being affected in coUr or 
transparency at a boiling heuL 

% Uric acidj when present in concentrated uriuej as in the first 
week of fever, is often immediately precipitated by nitric acid, brown 
coagula, much resembling those of hsematosine, falling ; but really 
composed of esctremely minute crystals of uric acid* Dittingni9hed 
by not being affected by heat^ and by the microscopio character qf the 
depoiit (124). 

3, Bihy or at least its coloring ingredient, often tints the urine of 
a deep brown color, and may lead to an unfounded suspicion of the 
presence of blood* One or other of the following tests will at once 
detect bile or it« coloring matter in a fluid* 

a. Pour on a white plate, or sheet of writing-paper, a small quan- 

* Lebmaaa. , 
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tity of the urine, so as to form an .exceedingly thin layer, and care- 
fully allow a drop or two of nitric acid to fall upon it. An immediate 
play of colors, in which green and pink predominate, will, if the color- 
ing matter of bile be present, appear around the spot where the acid 
faUs. 

4. (Pettenkofer's Test.) — To a small quantity of the suspected 
urine in a test-tube, two-thirds of its volume of sulphuric acid are to 
be carefully added, taking care that the mixture, which soon becomes 
hot, never exceeds a temperature of 144°, Three or four drops of a 
solution of one part of sugar to four of water are then added, and the 
tttixture shaken. A violet-red color becomes developed if bile be 
present. My own experience of this test has not led me to regard it 
as either a generally useful or trustworthy one, and in applying it 
there are numerous sources of fallacy to be guarded against, arising 
chiefly from the action of sulphuric acid on sugar, which develops a 
red color in the absence of bile. A mixture of albumen or oil with 
sugar will, even in very minute quantities, produce a purple or 
scarlet color, with sulphuric acid, as Raspail long ago stated. 

(?. (Heller's Test.)— Add to the urine any albuminous fluid, as 
serum of blood or white of egg ; then pour in sufficient nitric acid to 
produce a considerable albuminous coagulum. On examining this 
after a short repose, it will be found to possess a bluish or green color 
if bile-pigment existed in the urine, whilst, if none were present, the 
deposited mass will be white or merely slightly yellow. 

d. It may occasionally happen that bile may exist in the urine so 
modified (oxidized ?) as not to exhibit the characteristic reaction with 
acids. This has been observed in cases of cholera; the urine, although 
containing modified bile, became merely imperfectly reddened by it. 
Ammonia then becomes a valuable test, as it produces an immediate 
deep-red color."* The fallacies of this test are the accidental pre- 
sence of vegetable coloring matters, especially rhubarb, and the newly 
observed fatty body, stearolith (378). 

4. Hcematoxylony administered as a medicine, will often, by the 
red color it communicates to the urine, lead to an unfounded suspicion 
of the existence of hsematosine. Distinguished hy the dark prccipi- 
taU produced hy sulphate of irorij and by absence of coagulation by 
heat. 

5. Pareira, Chimaphila^ and even Senna, will sometimes commu- 
nicate a dark-brown tint to the urine; but the absence of all the cha- 
racteristics of albumen and haematosine will distinguish it from the 
color produced by blood. 
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321, Mkro9f.Qpic Characten of Bhod-Corptiscltg. — ^Ttose furnish 
the readiest and most infallible mode of detecting blood in the urine. 
To discover them, if the urine possess a red or brown color, a drop 
taken from it after agitation will be sufficient to allow their ready de- 
tection. Bat if the urine be barely coloredj it is better to allow it to 
repose for some hours, and examine a drop from the bottom of the 
Tesfiel, to which the corpuaclas generally sink with readiness. 

If blood be recently effused into the bladder from some mechanical 
injury, the components are observed &ot only unaltered in figure, but 
even adhering in rouleaux (Fig* 65), as when a drop of fresh blood 
unmixed with urine is examined. 

If the blood is present in smaller quantity, or even if copious^ but 
more slowly effused, all traces of the linear arrangement of the cor- 
puscles is lost, and they are found separate and floating in the fluid 
(Fig. 66). On "first examining the object, the corpusclea resemble 
little rings ; an optical illusion arising from their being nearly emptied 
of their contents by exosraosia. The corpuscle thus becoming a 
doubly concave disc, a change which receives a ready explanation by 
the very interesting demonstration of the real structures of the cor- 
puscles by Dr* Rces,"* Sometimes an appearance of a spiral fibre* 
like that described by Br, Martin Barry,** is observed. This ap- 

Fig. G6. Fig. 66. 





pearance of the supposed fibre has always appeared to me to be an 
optical illusion arising from the delicate investing membrane of the 
nearly empty corpuscle collapsing in circular folds round the nticleua^ 
as a centre. By longer repose in urine, the corpuscles alter still 
further in figure, becoming irregular at their margins, as is shown In 
part of Fig. m* 

* The blood-c&atfl wKicb k m»ny cases of haBmatTiria arc found in the nrine bafo 
be?n alre»dj noticed, in connection with the aubject of renai casl^, Thej are ^»a- 
rally hjaline or siruclureless casts, entangliog in their passage down ward i the eof- 
pujiiclea of the blw)d. 
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Wliatever are the modifications presented by the blood-corpnscles 
in urine, their non-granular surface, uniform size, and yellow color 
under the microscope, will always be sufficient to identify them. 

822. Pathological Indications. — Whenever the elements of blood 
appear in the urine, there is ample proof of the existence of active or 
passive hemorrhage. If, however, the quantity of hsematosine be 
80 minute as barely to tint the urine, it is probable that the albumen 
present may be readily secreted (t. e., without breach of surface) by 
the kidney assuming an abnormal function. This is probably the case 
in the peculiar disease of the kidney so laboriously and successfully 
elucidated by Dr. Bright, the effusion of albumen being, in the first 
stage of the disease, an attempt to relieve a congested condition of 
the kidney, and must be regarded as an effort of diseased function ; 
whilst the structural changes which afterwards occur unfit the kid- 
ney for eliminating the normal nitrogenized elements of urine, and 
the chief relic of its secreting power is found in the separation of 
water and albumen from the blood. On the recession of some affec- 
tions, in which the cutaneous function is temporarily impaired or 
suspended, especially in scarlatina, a congested kidney occurs as an 
almost necessary result, and albuminous urine results as in the first 
stage of morbus Brightii. During the existence of ptegnancy, and 
perhaps of some pelvic tumors, the urine is occasionally and tempo- 
rarily albuminous ; a fact first noticed by my colleague. Dr. Lever,** 
and meeting with a probable explanation from the possible existence 
of pressure on the emulgent veins, a condition which the researches 
of Dr. Robinson" have shown to be capable of producing congestion 
of the kidney and serous urine. 

Where blood is present in large quantity, or coagula are mixed with 
the urine, hemorrhage from some breach of surface is indicatec^ ; and 
the immediate cause of this, whether a ruptured vessel from excessive 
congestion in any part of the urinary organs, the irritation of a cal- 
culus, mechanical violence, or malignant disease, as fungoid degene- 
ration,* can alone be made out by a careful examination of the exist- 
ing symptoms. 

823. Therapeutical Indications. — These will vary according to the 
immediate cause producing the sanguineous or albuminous effusion. 
Of course, where active hemorrhage exists, the treatment will be di- 
rected by the view taken by the practitioner of its immediate exciting 

* The soarce may mostly, in tbese cases, be determined by the i^pearance of 
compoond cells when the nrine is placed under the microscope. 
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causes. Absolute rest, the local application of cold to the hips and 
loinSj the relief of conges tiou of the kidneys by local or general blood- 
letting, free action on the bowels by saline (sedative) purgatives, with 
dilute acids, will constitute the essential part of the therapeutic 
agents* The administration of the acetate of lead is frequently of 
great service, but it should be administered boldly, and in tolcnibly 
large doses, for a Bhort time ; a plan far more effectual than that 
generally followed, of giving small doses for a longer period* In 
doses of three or four grains, with one-fourth of a grain of opium in 
a pillj repeated every two hours until six or eight doses are takeh, 
this remedy is very successful. I^ however, prefer administering the 
lead in solution ; in this form it* is readily taken by the patient, and 
seems to act most efficiently, as in the following formula ; 

R, Plumbi ftcetatis, gn xxlw 5 
Aceti desdlluli, f^j ; 
Syrupi papaverla, tgj j 
Aqu® roflw, f^iij ; 

AqnMideatiliatfl^} 1^1 v. M. Eat mtstura. 
Cujua aumat »ger coch, ij magna oroui aecuadfl horS., 

If care be taken to keep the bowels acting by a saline purgatire, 
no fear of any unpleasant consequences from the lead need be appre- 
hended during the period required to give it a fair trial. The guras 
should, however, be watched, and if the blue edge described by the 
late Dr, Burton** be seen, the medicine must be at once given up. 

824. No remedy has, however, appeared to me to be of such extra* 
ordinary value in the treatment of luematuria, as gallic acid, I have 
seen this drug arrest for many weeks bleeding from an enlarged and 
(fungoid ?) kidney, after all other remedies had failed. It should be 
given in doses of at least five grains in a draught, with mucilage, atid 
a little tincL byoscyami, and repeattnl at short intervals. This drug 
really acts as a direct astringent, reaching the capillaries of the kid- 
Bay^ and finding its way into the urine j which soon becomes so im- 
pregnated with it as to be changed into ink on the addition of a few 
drops of tinctura ferri sesquicliloridi. 

I believe it to be very important to take every precaution that 
tannic acid or tanuin is not substituted for gallic acid. Closely allied 
as these bodies are, and readily as the former is converted into the 
latter^ merely by a few hours' exposure of its solution to the air, still 
there is great reason %o believe that tannin is never absorbed as such 
into the circulation. Professor Mulder*^ has explained this on the 
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power it possesses of coagalating albumen, and hence, unless it under- 
goes some previous change, it cannot possibly circulate in the blood, 
as it would immediately coagulate it. Mulder has declared his belief 
that if the astringent matter present in two ounces of cinchona bark 
could, by any possibility, be absorbed into the blood, it would, in this 
manner, produce instant death. 

325. When the only constituent of blood present in the urine is 
albumen, the treatment will vary according to whether the kidney is 
merely congested or structurally affected. The treatment of the 
Utter class of cases has been fully detailed elsewhere,** so that it is 
unnecessary for me to give any account of it. The treatment of the 
acute stage of congested kidney, occurring in children in the dropsy 
after scarlet fever, when the urine is albuminous, and dingy from the 
presence of red particles, is, in the great majority of cases, so suc- 
cessful and uncomplicated, that it is important to allude to it."*" 

I may remark, as a prophylactic remedy, that the warm bath is 
invaluable ; I scarcely recollect, even in a large experience, a case of 
dropsy after scarlet fever occurring when the warm bath was daily 
used as soon as the skin began to exfoliate, and continued until a 
perspiring healthy surface was obtained. When anasarca has occur- 

*In the chronic stages of the various phases of disease known as Bright's 
disease, as in the acute stages, the point of first importance is attention to the skin 
and the secretions generally, avoiding, if possible, mercurials and diuretics. The 
accumulated experience of many years has shown that patients cannot bear the 
operation of mercury; in some cases, indeed, the smallest quantity, even a couple 
of grains of blue pill, has produced violent and dangerous salivation. And I think 
that I may also state that general experience is equally against the use of diuretics. 
In the early stages the tubes are blocked up by disintegrated epithelium, and the 
blood is already overcharged with a diuretic in the shape of the retained urea, which 
in the latter stages, on the removal of the obstruction, renders the use of any other 
diuretic unnecessary. I am not unaware that the treatment by diuretics has been 
advocated by Dr. Burrows ; but the pathology of the disease, as at present under- 
stood, certainly contraindicates their use, and the more rational course of treat- 
ment is attended with such a degree of success as to disincline me to run the risk 
of recommending remedies which may be either dangerous or unnecessary. The 
measures best adopted to restore and preserve the functions of the skin are — warm 
baths, flannel clothing, and antimony ] while the compound jalap powder, with or 
without elaterium, in doses for the adult of two scruples of the powder, with one-sixth 
of a grain of elaterium, is the most effectual remedy for relieving the bowels. 
When the kidneys begin to act, as shown by the increased secretion of the urine, 
and the skin is perspirable, chalybeates are indicated ; and 1 have myself found the 
tincture of the sesquichloride of iron, in doses of fitleen minims, with or without an 
equal quantity of tincture of henbane, the best mode of prescribing them. 

19 
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red, strict confinetneut to bed, or at ImBt to a warm room, must be 
enjoinedy the warm bath used twice a week, and a free action on the 
Bkin encoitragod* The bowels should be kept acting by the pulTta 
jalapse coropositus, and the antmionu potassio-tartrafiadminiatered in 
dosen %^arying from one-twelfth to one-eighth of a grain, four or five 
times in the twenty-four hours, according to the age and strength of 
the patient. A bland and nearly fluid but moderately nutritious diet 
should be enjoined* This plan must be continued until all anasarca 
has vanished, a supple and perspiring surface obtainedj and urine free 
from albumen. The remedies may then be gradually left ofl*, a more 
nutritious diet allowed, and the ammonio- citrate of iron administered 
thrice dail^ in doses of three to five grains, to remove the anmnialed 
state of tlie patient. On leaving the bedroom, a flannel wait^tcoat, 
extending to the loins, §bould be worn for some time. This treats 
ment has been almost invariably successful in every case I have 
employed itj and I may remark that I have never in these cases wit- 
nessed the excessive prostration said by some to be tbe almost necea- 
sary result of the employment of antimony in tbe diseases of childreu- 
326, I cannot too anxiously caution the practitioner against the 
employm^t of the still too generally used diuretics in tb^se cases, 
A more mischievous practice can hardly be employed, for on the 
recession of scarlatina the lining membrane of the tubuli is often left 
inflamed^ the tubules themselves being obstructed by an abundance of 
desquamatory epithelium. The necessary effect of stimulatiDg diu- 
retics is to determine blood towards already oppressed kidneys; to 
injure organs, moreover^ whose important depurating offices are so 
necessary to the continuance of life, and the integrity of which dimi- 
nishes as congestion increases. Bloody nrine, the non-elimination of 
effete nitrogenized elements from the bloody and death by convul- 
sions, have repeatedly resulted from tbis most serious error,* 
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827. Pus is not nnfrequently met with in the urine, as the result 
of suppuration of the kidney, or of some portion of the geni to-urinary 
mucous membrane, or of abscesses from adjoining riscera or ab^ 
normal growths, bursting into the urinary cavities. There is said 
also to be occasionally another source of purulent matter iu tbe urine, 

♦ See mit^ p. 289. 
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viz., when a vicarious discharge of pus occurs from the kidneys. 
Many pathologists, especially in Germany, have declared their belief 
in the frequent occurrence of this phenomenon, and cases have been 
recorded of empyema disappearing contemporaneously with the dis- 
charge of purulent urine. The subject is, however, still obscure, and 
any opinion must in the present state of our knowledge be given with 
caution (380). 

At present, however, there does not exist a single satisfactory 
proof that bodies, the size of pus-particles, can ever enter or escape 
through the walls of capillary vessels without breach of structure. In 
all cases where a purulent deposit is really absorbed into the circula- 
tion, independently of breach of surface, it is, in all probability, first 
metamorphosed into soluble products. 

328. Characters of Urine containing Pus, — Generally acid or 
neutral, unless long kept, and slow to assume putrefactive change. 
By repose, pus falls to the bottom, forming a dense homogeneous 
layer of a pale greenish cream color, never hanging in ropes in the 
fluid like mucus (unless the urine is alkaline), and becoming by agi- 
tation uniformly diffused through it. The addition of acetic acid 
neither prevents this diffusion, nor dissolves the deposit. If a portion 
of the deposited pus be agitated with an equal quantity of liquor 
potassae, it forms a dense translucent gelatinous or mucous mass, 
often so solid that the tube can be inverted without any escaping. 
On decanting some urine from the deposited pus, the presence of 
albumen can be detected by heat and nitric acid (317). When pus 
is agitated with ether, a quantity of fat is dissolved, which is left in 
the form of yellow butter-like globules, when the ether is allowed to 
evaporate in a watch-glass. The peculiar action of liquor potassae, 
coupled with the albuminous state of the urine, constitute the best 
test for the detection of pus. 

If the urine containing pus happen to be alkaline and to contain 
free ammonia, the character of the deposit is completely altered, 
becoming viscid, not readily diffused by agitation through the fluid, 
and resembles in appearance some varieties of mucous deposits. The 
detection of albumen in the supernatant fluid by the addition of nitric 
acid, and the conversion of the deposit into a white granular mass, 
destitute of its previous viscidity by the addition of acetic acid, will 
generally enable a safe opinion as to the nature of the deposit to be 
arrived at. A source of fallacy may occur in the urine of women, 
which may be supposed to contain pus, merely from an admixture of 



irON-ORTSTALLlNB ORflAHIO DEPOSITS* 



Fig, 67. 



leucorrhceal or other vaginal discharges. In such specimens, trace® 
of albumen can generally be detected in the nrinej whilst the deposit, 
instead of presenting the dense homogeneous layer-so characteristic 
of pns, is flocculent and granular, although often extremely copious, 
and readily gelatinizing with liquor potassje, 

329. Micro»eopw Characters of Pits, — ^This substance conmsts 
essentially of round granules, or particles rather larger than blood- 
corpuscles, floating in an albuminous fluid, or Uquor puriSy differing 
essentially from liquor sarif^itinw^ in the absence of a spontaneously 
coagulating power. When a drop of a purulent fluid is placed under 
the microscope J the particles become visible ; they are white, rougbly 
granular exteriorly, and are much more opaf|ne than blood-corpuscles 

(Fig. 67, a). On the addition of a drop of 
acetic acid, the interior of the particle 
becomea visible, and is found to be filled 
with several transparent bodies or nuclei, as 
shown in the figure A* Hence pus is usually 
considered as a regularly organized body, 
consisting of a granular membrane envelop- 
ing transparent nuclot ; being in fact a nu- 
cleated celL The microscopic examination 
of a suspected purulent deposit is essential, 

for, as we have seen, phosphatic sediments will sometimes so closely 

resemble pus, as to deceive a practised eye (259.)* 

330. Pathological Indications. — Whenever pus occurs in urine, it 
generally indicates the existence of suppurative inflammation in some 
part of the urinary apparatus. It must, however, never be forgotten 
that an abscess from any adjoining viscus may discharge its contenta 
by an ulcerated opening into the pelvis of a kidney or into the 
bladder. Suppuration in a more distant organ, will often, by bar- 
rowing under the peritoneum or through muscles, be discharged by 
the urinary apparatus. An empyema has thus been known to find 
its way to the kidney, emptying itself through an ulcerated openingi 
and be discharged with the urine. This is in all probability the 
mode in which the purulent contents of a diseased pleura have 
escaped, in the supposed cases of metastatic discharges of pus from 
tiie kidneyj which have been repeatedly published on the Conlt- 
nent (827). 




* Foa-cftsta have beea alreadj aoticed* 
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The therapeutical indications of purulent urine will, of course, 
strictly depend upon the nature of the disease under which the 
patient labors, and the source of the suppuration. 



MUCUS. 

831. The quantity of mucus present in healthy urine is very small, 
being merely suflBcient to form a barely visible cloud. When collected 
on a filter it dries, forming a thin varnish-like layer. 

Characters of Urine containing an abnormal proportion of 
Mucus. — The quantity of mucus in urine may vary under the 
influence of different degrees of irritation or inflammation, from a 
mere flocculent cloud to the production of a fluid so viscid and tena- 
cious, as to be capable of being poured from one vessel to another in 
a long continuous rope. 

Urine containing a deposit of mucus is generally alkaline, and 
soon undergoes a putrefactive change, becoming ammoniacal even in 
the bladder, if long retained. If the urine itself be acid when first 
voided, the mucus it deposits will always restore the blue color of 
reddened litmus. Thus a specimen of urine will frequently redden 
litmus paper, and the blue color will be restored by allowing it to 
sink into the mucous deposit at the bottom of the vessel. 

Indeed, as a general rule, all mucous secretions exert an alkaline 
action on faintly reddened litmus paper, a condition which becomes 
better marked under the influence of inflammatory .action, however 
slight. In common cynanche tonsillaris, in which the compound in- 
fusion of roses is often used as a gargle, nothing is more common 
than to observe the red mixture ejected from the mouth quite green, 
the white fur on the tongue presenting a similar color, the quantity 
of alkali in the mucus covering the fauces and tongue, being sufficient 
to neutralize the sulphuric acid, and to change the red color of the 
roses to green. 

Providing the urine is even slightly acid, a deposit of pus and 
mucus may be readily distinguished, as the former will appear as a 
homogeneous opaque layer, readily miscible by agitation with the 
urine ; whilst the latter will appear gelatinous, and hang in irregular 
masses, often entangling large air-bubbles, and no agitation, however 
violent, can completely mix it with the urine. There can never be 
any difficulty in distinguishing between purulent and mucous deposits 
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by simple inspection, unless the urine be alkaline (264); or a large 
quantity of earthy phosphates (262) be mixed with the mucus, which 
thus acquires great opacity^ ant! may be reiidily mistaken for pui 
without microscopic examination, 

832, The action of acetic acid on mpus is very characteristic, 
and is of great value ia discriminating between that fluid and pus* 
When a fluid containing the former is mixed with acetic acid, the 
fluid part of the mucus in which the particles float, coagulates into 
a thin, semi-opaque corrugated membrane, presenting an appear- 
ance so peculiar that once seen it can never be mistaken. 

Mucus contains no albumen in a state allowing of coagulation by 
heat or nitric acid (317); hence Bimply mucous urine can never be 
albuminous like pus, unless the albumen be derived from some other 
aourcc- 

Agitated with ether, mucus gives up but mere traces of fat, and 
in this respect also differs from pus. 

333, 3fkro9copic CJiaracterB of Mucus, — Mucus, like pus, is 
composed of granular round particles, floating in a fluid, which is 
Tiseid and glairy, and does not contain nncombined albumen* Un- 
der the microscope, it is nearly , if not quite, impossiblei to distin- 
guish between the pns and mucns partieles^ — ^in fact^ it may be 
[^nestioned whether they are not identical.* Where mueusand pns 
esfientially differ is not so much in the nature of the particles as in 
the fluid secreted with them, and in which they float ; the Ufjuor 
purit being albaminous nnd coagulable by boat (328),^ the hqnor 
mud not being aflccted by it. Treated with acetic acid, the mucus 
particle exhibits internal nuclei similar to those seen in pus (329), 
The particles are by no means so numerous as in the latter, and 
are perhaps not so distinctly granular ^ a rather higher magnifying 
power being required to show satisfactorily the grnuular surface of 
the mucus, than of the pus particle. Even this slight distinction 
may depend rather upon the greater refractive power of the fluid 
part of the mucus, concealing the irregularities on the surface of 
tb« mucus particle from ready observation, than upon any real 
difference between them. 

334* Pathohgwal Indicatiam of 3fueou$ Deposits, — Their gene- 
ral indication, that of an irritated or inflamed state of the genito* 



* Thej are reallj iJenlicali both beiDg secreteJ b/a membrane m a slate 
nHftrnmnttoa. 
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nrinarj mucous membrane, which may be excited by a variety of 
causes. Independently of idiopathic acute or chronic cystitis, cer- 
tainly rare affections, the mucus may be the result of the disease 
termed cystorrhoea, probably really a low form of chronic inflamma- 
tory action, in which a large quantity of secretion is poured out 
from the mucous membrane of the bladder, and gives great distress 
by producing much irritability of the viscus, and interfering with 
the free flow of urine. Mucous deposits are more generally symp- 
tomatic of some mechanical cause irritating the vesical mucous 
membrane, as the presence of a calculus, or the existence of a stric- 
ture in the urethra, or of some other mechanical obstruction to the 
free escape of urine. Cystorrhoea, accompanied by a copious se- 
cretion of phosphates by the vesical mucous membrane, has been 
already alluded to (296). 

835. The treatment of mucous urine must strictly depend upon 
the nature of the exciting cause. It can never be treated as a 
special affection, except perhaps in cases of cystorrhoea or chronic 
cystitis, when much advantage is gained by the employment of cer- 
tain remedies which are supposed to exert a specific action over the 
secreting function of the mucous membrane of the bladder. This 
specific action, after all, generally depends upon the astringent ele- 
ment of the drug reaching the urine, and thus acting nearly as 
directly as an injection of alum into the vagina does in leucorrhoca. 
Most of the vegetable astringents containing gallic acid are here 
available, but some have obtained a more especial reputation, from 
their containing some elements which enable them to fulfil more 
than one indication, and hence become applicable in particular cases. 
Among these, the leaves of the arctostaphylos uva ursi, barosma cre- 
nata or buchu ; chimaphila umbellata, and root of the pareira brava, 
are the most celebrated. Although these are often prescribed, as if 
they all acted in the same manner, in checking the excessive mucous 
secretion, yet each fulfils a second indication, which never should be 
lost sight of. Thus we find in the — 

Uva ursi, a simple astringent, but slightly diuretic. 

Chimaphila, a less active astringent, but freely stimulating the 
kidneys. 

Buchu, a stimulating tonic, diuretic, and diaphoretic ; whose 
active principle (volatile oil) is excreted by the kidneys. 

Pareira, a narcotic (?) tonic diuretic. 
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336. When a microacopic examination of the tnucua has shown 
that an excessive elimination of phosphates does not exist, the irri- 
tability of bladder and cystorrhoca are remarkablj relieved by the 
administration of alkalies, eiipecially of the bicarbonate of potoae 
(9j) '^^^ liquor potasssa (^kx — 5j) ^ith a sedative, as tinct. hyoacy- 
ami (Sss), in an infusion or decoction 6{ one or other of the above 
drugs. When the earthy salts are copiously excretedj the dilute 
phosphoric acid (5ss) may be advantageously substituted for the 
alkalies, although it must not be supposed that the presence of a 
moderate quantity of phosphatic deposit with the mucus necessarily 
contraindicates the administration of alkalies* We have already 
seen that the alkaline state of urine and deposition of earthy salts 
18 a result of the action of unhealthy mucus, secreted by the blad- 
derj upon the urine (275)* When the administration of alkalies is 
capable of controlling the secretion of mucus, these remedies will 
lessen and even remove the earthy deposits instead of increasing 
them, by checking the formation of the substance which induced 
their precipitation. In several cases, I have seen marked relief 
follow the use of benzoic acid (gr* ix) given in dec. pareirte (liss), 
witb a minute dose of acetate of morphia (gr. | — J), In one very 
severe case, which was for some time under the joint care of my 
colleague, Mr, Cock, and myselfj in which such an enormous quan- 
tity of alkaline purulent mucus was secreted from a chronically tu- 
flamed bladder, that micturition was often quite prevented, from the 
urethra becoming temporarily blocked up with the secretion, m much 
temporary relief was afforded by this medicine that the patient de- 
clared he could not make water without it. 

The pareira indeed, as remarked by a high authority^ Sir Ben- 
jamin Brodiej®^ is of the greatest use, where the mucus is copious 
and opaque^ and the distress of the patient, from a constant desire 
to empty the bladder, considerable* In mild cases, where the nor- 
mal character of the mucus is scarcely changed, we may employ the 
UYa ursi ; the chimaphila being preferred if the kidneys are inactive* 
The buchu, from its free action on the skin, being of most service 
where a highly irritable state of kidney or bladder exists, 

337. I cannot avoid alluding here to the very great advantage 
resulting from freely washing out the bladder with warm water in 
these cases as well as in phosphatic urine (297)* By this treat- 
ment all the alkaline urine and portions of mucus generally loft 
behind are washed out, and the bladder ia placed in a much more 
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satisfactory condition. The relief even temporarily given to the 
patient by injecting the bladder with warm water is so great, as to 
justify its frequent use even in cases where the mucous membrane is 
so extensively diseased as to preclude all hope of ultimate recovery. 

I have found it of peculiar value in the treatment of cystorrhoea 
following lithotrity. In a very interesting case, which I recently saw 
with Mr. Hodgson, the irritability of bladder and secretion of mucus 
nearly ceased, after a few injections of warm water. 

Even in those most hopeless cases, paralysis of bladder from 
spinal paraplegia depending upon incurable disease of the spine, the 
relief obtained by this remedy is most remarkable. The comfort of 
the patient and of his attendant is not a little increased by the dis- 
appearance of the fetid urinous odor, which is too generally a seri- 
ous source of annoyance. 

ORGANIO OR EXUDATION GLOBULES. 

338. There are two other forms of globules allied to mucus occa- 
sionally found in urine, which, for want of a better name, and until 
their true pathological relations are better understood, I pro{)osed to 
name organic globules. The large organic globule much resembles 
the mucus particle or globule, being composed of a granular mem- 
brane investing a series of transparent nuclei, which become visible 
on the addition of acetic acid. In some, two nuclei of a crescentic 
shape, with their concavities opposed, are alone seen. I know of no 
character by which these bodies can be distinguished from pus or 
mucus, excepting that they are unaccompanied by the characteristic 
albuminous or glairy fluids (333) in which the pus and mucus particles 
respectively float. The large organic globules seldom form a visible 
deposit, being free and floating in the urine, and are generally so 
scattered that not more than a dozen or two are visible at one time 
in the field of the microscope. They are abundant in the urine of 
pregnant women, especially in the latter months, when there is a fre- 
quent desire td empty the bladder. They have existed in every case 
of ardor urinse I have examined, although irritability of bladder 
was not necessarily present^ but when this does exist they abound. 
The globule under consideration occurs in the greatest abundance in 
the albuminous urine of confirmed morbus Brightii. I have seen them 
80 abundant as to cause a drop of the urine to resemble, when micro- 
scopically examined, diluted pus, a resemblance rendered more close 
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Fig. ea. 




bj the albuminous character of the urine. Is it possible that these 

globules may here be imlicntivc of subacute inflammatory action 
going on in the structure of the kidney? I am not aware whether 
they are quite identical with what have been termed the oxudation or 
inflammatory globnles of Gluge* The marginal figure, copied from 
one by Simon in his '^ Beitrage/' accurately 
shows the common microscopic appearance 
of deposits in the urine of morbus Brightii, 
The large dark bodies are organic globules ; 
mixed With them are seen altered blood-discs 
and epithelial cells, the latter, as shown from 
some late researches of Dr. G. Johnson, fre- 
quently containing globules of fat (-568}| 
whilst a tubular mass of coagulated albumen, 
probably the cast of a uriniferous tubule 
(319), entangling granules and blood-discs, occupies the centre of the 
figure.* 

MiK In a most distressing class of cases which occasionally occor 
in practice, where all the symptoms of stone in the bladder exist, 
without any calculus being present, these globules are almost invaria- 
bly present* This is more especially the case when a roughened state 
of the interior walls of the bladder can be detected by the sound. A 
more intractiible and distressing ailment hardly exists* I may add a 
remark of some practical interest, that it ba^s occurred to me to meet 
with a ca.^e in which the operation for lithotomy was performed, but 
no stone found; the result was, that the patient consequently lost 
the symptoms which had distressed him for years. My colleague, 
Mr, Bran !5 by Cooper, has mentioned to me a similar case, 

S40. The small organic ghhuhs arc very beautiful microscopic 
objects, These little bodies are very much smaller than the pus or 
mucus particles, and are essentially distinguished from them by the 
absolute smoothness of their exteriorj no trace of granulation being 
visible even with a high magnifying power- I have never been able 
to detect a nucleus, or any other sign of definite structure, except 
their well-defined figure. In hot acetic acid they are quite un- 
changed. On ihe slightest agitation they roll over each other with the 
utmost facility, which their perfectly spherical figure readily permits* 

* These bodies are probablj what Henle c&Ued ejBtoid corpuscles, which occur 
in lymph, a^ lymph -corpuscles } in the blood, as coIorW«i blood-cells j In the mucua 
of the mucoua membmaes, m mucus- corpuscles. (Lehmann*) 
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These globules form a visible white deposit, resembling, to the 
naked eye, a sediment of oxalate of lime. 

So rare are these curious little bodies, that comparatively few ex- 
amples of them have occurred to me ; in two, the urine was passed 
by women during menstruation. It is just possible that they may 
really be nuclei of some larger nucleated cell, as pus or mucus, and 
have escaped by the bursting of the investing membrane or sac of 
the cell.* 

EPITHELIUM. 

341. The epithelial covering of the genito-urinary mucous mem- 
brane is, like the external skin, constantly experiencing the effects of 
wear and tear, causing a more or less rapid exfoliation of epithelial 
cells. This structure is sometimes partly broken up, so as to appear 
like patches of membrane-like mucus, and its cells are irregularly 
lacerated. Most generally, however, a certain number are entire, 
and can be readily recognized by their microscopic characters ; when 
distended with fluid they are regularly oval 
cells, becoming irregularly angular and flat- 
tened when partially empty; when they 
are quite empty a well-marked central nu- 
cleus often appearing, if the focus be not 
properly adjusted, to project like the central 
boss of a shield (Fig. 70), is seen in each. 
These cells sometimes contain fat-globules, 
and when existing in any quantity, have 
been stated to be pathognomonic of some 



Fig. 70. 




Fig. 69. 



* Dr. Hassall has observed another kind of organic globule in several cases of 
catarrh OS yesicse, and also in simple irritation of 
the mucous membrane of the bladder, the conse- 
quence of enlarged prostate or other cause, and 
accompanied with an increased discharge of 
mucus. They vary in size, are circular, and many 
times larger than pus or mucus corpuscles, and 
contain very distinct granular nuclei, clearly de- 
fined without the aid of acetic acid or other re- 
agent. The number of these nuclei is oflen very 
considerable, and are themselves almost as large 
as ordinary mucus or pus-corpuscles. 

Fig. 69. Large compound globules from a case of 
catarrhus vesicas with enlarged prostate. — Copied 
from Dr. HassalPs paper in the *' British and Foreign Medico-Chirurgical Review," 
for July, 1853. 
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varieties of morbus Brightii (369),* The exfoliation of epithelium 
Bome times h very considerable, so m to give rise to a copious deposit 
in the urinCj which to the naked eye resembles mueu»; hut may be 
readily dletinguished by the absence of all viscid qualities. Mixed 
with liquor potaesae, such urine gelatinizes nearly as perfectly as when 
pus IB present. When oxalate of lime exists in the urine, an abuu* 
dance of epithelium is generally found, and indeed has often, from its 
presence, induced me to make a careful investigation for the detec- 
tion of that salt (230), 

SPEKMATOZOA* 

342. spermatozoa, the so-called spermatic animalcules, are by 110 
means very unfrequent in mnnary deposits; a few being occasionally 
found on examining microscopically the inferior portions of the urine 
of the male adult, after allowing it to repose for some time in a glass 
vessel. In some cases, however, a sufficient quantity of spermatic 
fluid is found mixed with the urine to form a visible cloud, and be- 
comes an important guide to the practitionerj in the investigation of 
a case perhaps previously obscure* 

Diagnom9 of Spermatic Urine^ — If a small quantity of spermatic 
fluid IB present in urine, it may easily be passed over and mistaken 
for mucus, from which there is no character independent of micro- 

* Fig. 71» represenlmg' tbe eplibeliam of the pel via of the kidney, ia taken fmm 
KolUker'a work Uanslated for the SjdeuUttm Society. The e pith e Horn is thick, 

• measuring frotn 0-52 — 0^04'^'' Paris luiear 
Fig. *t\. or *001T— ■00,'ii> English inchesi is Urai- 

nated, and characUrked bj th@ variety of 
form and size of ita elementa, of whtcb 
the most deeply seated a!^ are rounded 
and small, and those m ihe middle eyltn- 
drical or conic&L 

II \A a striking fiict tb&t tlie eellii ii«- 
cjuently conUin two nulecl, a« weJI as 
cleari darkish -colored, round jeranalesy 
mfasuring *0008^'00]7 Englbh iqches. 
The epithelial cells of the convoluted 
tubes have been alluded to. The epltli«^ 
Hum of the bladder is both colummtrand 
scaly ; Uie former llnea the mucous lollU 
cles, while the latter covers the genetal 
surface of the tnembrane* In the fundas the columoar epltbelium is mixed with lar^ 
oval cells. The un^ibral L^pttbelium is mostly columnar^ becoming seuly itiWards 
the orifice^ The vagmal epitbeUom consists of large cells of the pavemeni Tartety. 
The dt^erent forma are we^i figured ia Dr. Lionel Beak's work oti the Mici^oicope* 
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scopic examination, capable of distingaishing it. If, however, we 
have a specimen of urine passed by a man which is cloudy and opa- 
lescent, reddens litmus paper, and does not become clear on the ap- 
plication of heat or nitric acid, the presence of spermatic fluid may 
be at least suspected, especially if the characteristic odor of that 
secretion be perceptible. Should a larger quantity of the secretion 
be present, it subsides to the bottom of the vessel, and may be re- 
cognized by its physical character. If mere traces of spermatic 
liquor only are mixed with urine, they may easily be detected by vio- 
lently agitating the urine, and allowing it to repose in a conical glass 
vessel for a few hours. On carefully decanting all the urine except 
the last few drops, the spermatozoa may be detected in the latter by 
the microscope. The addition of nitric acid will often produce a slight 
troubling in this urine. M. Lallemand*®* describes spermatic urine 
as opaque and thick, as if mixed with gruel, with a fetid and nau- 
seous odor; the characters sufficiently common in ammoniacal urine 
(212), but certainly by no means, at least in this country, necessarily 
or generally characteristic of urine containing spermatozoa. In fact, 
an abundance of these little organisms may be present, without modi- 
fying materially the physical character of the urine. 

343. Microscopic Characters of Spermatic Urine. — No character 
can be assumed as distinctly diagnostic of the presence of semen in 
the urine, except the discovery of the spermatozoa. These minute 
structures never occur living in \inr\^y unless protected by the pre- 
sence of a deposit of pus, in which they retain their power of moving 
for a long period after emission. Urine appears to be immediately 
fatal to their vitality, but exerts no further action upon them, as they 
may be detected scarcely changed even after it has become ammonia- 
cal. An object-glass of one-fifth or of one- 
eighth of an inch focus, should be used for Fig^^ 
the detection of these minute bodies. The 
drop of urine chosen for examination should 
be taken from the bottom of the containing 
vessel, placed on a slip of glass, and covered 
with a piece of mica or thin glass. The 
spermatozoa will be observed as minute 
ovate bodies, provided with a delicate bristle- 
" like tail, which becomes more distinct on al- 
lowing the drop of urine to dry on the glass 
(Fig. 72). Mixed with these are generally found round granular 




302 



NON-CRYSTALLINE OKGAHIC DEPOSITS. 



bodiesj rather larger than the body of a spcrmatozoonf and nearly 
opaquQ from the numerous asperities on the surface of the investing 
membranes* These appeiir to bo identical with the seminal granules 
described by Wagner**^ and others* 

344* Well-defined and often large octohedra of oxalate of lime 
(214) are of eommon occurrence in spermatic urine. The connection 
of this saline body with the presence of spermatozoa was first pointed 
out to rae in a private communication with which I was favored by 
Professor Wolf, of Bonn* Very lately M, Donne has stated, as the 
result of his observations^ that they frequently occur together^ and 
that the presence of oxalate of lime is a constant indication of the 
existence of spermatorrhoea* This statement is quite opposed to my 
own experience, for although in the latter disease oxalate of lime 
often exists, yet this salt constantly occurs where no suspicion of an 
escape of semen can be entertained (248), 

345* Patholoffieal Indications, — Whenever spermatozoa, or sper- 
matic granules are detected in the urine, it is quite certain that 
the seminal secretion must have been mixed with it. The causes 
of this admixture are numerous, for it must be recollected that 
if the bladder be emptied even some time after a seminal emis- 
sion^ a sufficient number of spermatozoa will remain in the urethra 
to be washed away with the urino, and cause it to assume the ordi- 
nary microscopic character, A certainly not unfrequent cause of 
the escape of semen is extreme^eonstipation, for after the passage of 
hard and scybalous ffficeS;, an oozing of fluid from the urethra, full of 
epermatozoaj is not uncommon. In some cases of stricture of the 
urethra, anterior to the orifices of the seminal ductSj an accuiuula- 
tion of Bcmen may, upon sexual excitement, collect, and flowing into 
the bladder, be voided subsequently with the urine, An admixture 
of semen with the urine may occur occasionally in paraplegia, in' 
persons reduced in health by excessive indulgence in intercourse, or 
by even lesa creditable modes of producing excitement of the sexual 
organs* 

346, Therapeutical Indicatiom, — The irritable state of tlie ner- 
touB aystem, the depressed general health, and in some cases the 
appearance of epilepsyj or of symptoms not unlike mild forms of deli- 
rium tremens^ and characterized by the most abject melancholy and 
despondency^ are familiar to all, as the effects of the too copians and 
frequent excretion of seminal fluid, whether excited or involuntary. 
To ilua ailtnentf spermatorrhoea, us it has been namedt great at ten- 
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tion has been drawn, especially by M. Lallemand, and by several 
writers in the English medical journals. That the detection of sper- 
matozoa in the urine will often enable the physician to detect a 
source of exhaustion previously concealed from him, and baffling his 
treatment, is unquestionable ; but that this matter really merits all 
the verbose attention lately lavished upon it, is not so evident. I 
am quite sure that very great mischief has resulted from the publi- 
city given to the reported results of spermatorrhoea, in the moral 
effects produced on weak-minded young men, who too generally read 
these reports with avidity ; no less than in the encouragement given 
to a most atrocious class of quacks and empirics. 

I hardly know any state of mind more difficult to treat than that 
which is so often present in patiellts who believe themselves to be 
the subjects of spermatorrhoea. Although, perhaps, there may be 
no reason to believe that losses of this kind are actually going on, 
the patient's mind is too generally made wretched, and his happiness 
blasted, by the iniquitous pictures drawn of the presumed results of 
spermatorrhoea by the miserable harpies who have so generally taken 
possession of this department of practice, and acquire the strongest 
hold over their victims by the threats and promises they alternately 
hold out. The patient's mind is so poisoned by the tales of misery 
and wretchedness poured into his ears by these persons, that it is 
often impossible to excite any hope of recovery, and they seem, 
indeed, to regard their imaginary^ impending fate with a sort of 
gloomy satisfaction. 

347. In the treatment of spermatorrhoea it appears necessary to 
examine the therapeutic means to be employed in two points of view : 
as curative of the involuntary discharge, and of the habits keeping it 
up. The first indication is best fulfilled by attending to the general 
health, by cold hip-baths, or by dashing cold water over the genitals; 
by the use of astringent injections into the urethra, or the appli- 
cation of solid nitrate of silver to that part of the canal where the 
seminal ducts open, as recommended by Lallemand and Mr. B. 
Phillips. I may be permitted, however, to enter a strong protest 
against the reckless employment of this remedy. In th^ hands of 
experienced surgeons no injury is likely to follow its use, but unhap- 
pily this mode of practice has been adopted by the helots of our 
profession to whom I have before alluded. I have seen the most 
distressing results follow the use of the local application of the 
lunar caustic in the treatment of presumed spermatorrhoea. As an 
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example, I had under my care a case of intetise ejstitis occurrbg in 
the person of a previously healthy yoiingfannor ^ who being about to be 
married, began to be anxious on accouat of hiB observing an involun- 
tary emission once in five or six weeks. His attention was arrested by 
one of the advertisements which too often disgrace our daily papers. 
He came up to town, consulted the quack, whose name he had then dis- 
covered, He was declared to he impotent — the nitrate of silver was 
applied, and the result was cystitis, which placed his life in peril. 
The use of iron, persisted in for some time, with a little quinine, and 
a careful use of purgatives, will greatly expedite the recovery of the 
patient. Marriage also becomes a very important curative agent. 
The second indication is fulfilled by an influence on the moral feel- 
ings of the person, and if these have no effect, the application of a 
blister, or croton oil, to the prepuce, or in some cases circumcision, 
will he found available in breaking through an Iniquitous and inju- 
rious habit. 

CONFERYOID GROWTH B. 

A, TorulcB Cerevuice. 

348. It is well known that in all saccharine fluids undergoing the 
alcoholic fermentation, minute confer void, or fungoid vegetations 
(to which M. Turpingave the name of Torulce cercvmoi) appearand 
pass through certain definite stages of development* There is, indeed, 
considerable reason to believe that these vegetations, to a certain ex- 
tent, bear to fermentation the relation of cause and effect. The 
arguments lately advanced by Professor Liehig, in opposition to this 
opinion, do not, to my mind, afford a satisfactory answer to the 
observations previously made on this subject. 

When urine contains but very small portions of sugar, too little 
even to affect its specific gravity materially, or to cause it to assume 
a diabetic character, certain phi&nomena are developed connected 
with the production of the vegetation of the genus Torula or Saccba- 
romyces, which will at once point out the presence of sugan These 
indications are of very great value as a guide to our treatment, as an 
occasional saccharine condition of the urine is, according to recent 
statements, not uncommon in some forms of dyspepsia in old age, 
when the health begins to give way. 

349. When saccharine urine is left in a warm place, a scum soon 
forms on its surface, as if a little flour had been dusted upon it* 
This consists of minute oval bodies, which soon enlarge from the 
development of minute granules visible in the interion These con- 
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Fig. 73. 



tinue expanding, and dilatfe the oval vesicle containing them into 
a tubular form ; soon afterwards the internal granules become larger 
and transparent, and project from the exterior of the parent vesi- 
cle-like buds. The whole then resembles a jointed fungoid or con- 
fervoid growth, which ultimately breaks up ; and a copious deposit 
of oval vesicles or spores fall to the bottom. All these stages of 
development (Fig. 73) require but a few hours for their completion. 
If the deposited spores be placed in a solution of sugar, they ra- 
pidly germinate, and, exciting fermentation, produce a new crop of 
torulae. During the growth of the torulae, bubbles of carbonic 
acid gas are evolved, and the urine at 
length acquires a vinous odor, generally ac- 
companied by that of butyric acid. There 
are two kinds of urine which may be mis- 
taken for saccharine, by the occurrence of 
a kind of fermentation, not unlike that of 
fluids really containing sugar. I refer to 
the form of viscous*^ fermentation which 
occurs in urine, and ending in the appear- 
ance of much ropy mucus. This has occur- 
red to me repeatedly in specimens of urine 

containing cystine, the odor evolved being, however, disagreeable and 
sulphureous, quite distinct from the vinous odor of the alcoholic fer- 
mentation. Somewhat similar phenomena are occasionally presented 
by the urine of ■psons exhausted in health from scrofulous or syphi- 
litic cachexia.*^|p 

♦ The two plates (Figs. 74 and 75) represent the growth of the torula ; the first 
Fig. 74. Fig. 75. 

b 
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350. Saccharine urine cannot be diftttnguished, hj its appearance^ 
from normal urine* Its specific gravity h generally bigh, and in 
consequence it becomes frotbj on agitation j its color is pale, its 
odor fragrantj and its taste sweet. It is also generally transparent. 
The preeence of sugar, however, once suspected, may be easily 
proved by analysis or the application of testa J^ If a moderate 
quantity of sugar exista, the urine may bo evaporated to an extract 
and digested in hot alcohol ; when cold, the tincture should be de- 
canted and allowed to evaporate spontaneously in a cylindrical 
vcasel (a cupping-glass answers very well). In this way white gra* 
nular masses of sugar will crystallize on the sides of the glass, 
whilst if the evaporation be expedited by heat, crystals are obtuloed 
with great difGculty, and often not at all, until the urea and other 
organic ingredients have been got rid of by a tedious process^, 

3t51. The most trustworthy tests for the detection of sugar in 
urine depend for their action upon the reducing action of sugar on 
salts of copper^ or upon the decomposition of the sugar by alkalies. 

A. Trommers test. — Add to the suspected urine in a large test- 
tube just enough of a solution of sulphate of copper to communicate 
a faint blue tint* A slight deposit of phosphate of copper gene- 
rally fulls* Liquor potasi?j» must then be added in great excess; a 
precipitate of hydrated o;cide of copper first falls, which redtssQlmM 
in excess of alkali if sugar be present ; forming a blue solution like 
ammoniuret of copper* On gently heating the mixture to ebullition, 
a deposit of red suboxide of copper falls if sugar Jb present. 

Several objections have been made to this test, Urtbc ground that 
mere uric acid is sufficient to reduce the copper, and thus introduce a 
eeriouB source of fallacy. I confess that I have never met with any 
variety of urine which completely produced the above described phe- 
nomena with the test unless sugar existed. | I believe the solubility 
of the precipitate first produced by liquor potas^^e in an excess of 
the precipitant J and its depositing a dense red cupreous precipitate 
by heat, not continued after the liquid has acquired the boiling tem- 
perature, to be quite characteristic of sugar. This dense red deposit 
is very different from the light orange-colored floceulent clouds which 
slowly subside when non-saccharine urine is employed. 

(Fig. 74) i« tak«Ei from Dr, Lbnel Beak*s work on the Microscope, and the lalt«r 
Trom Dr* Otto Funke^s beautiful Alius ; a, m^ ahowa the first or Teaieukr form i 
Fig^ 7if b, the germiuntbtif and Fig. 75^ h^ the appearance assumed about the 
eighth dftj. 
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Dr. Lionel Bealc, in an excellent review on " Sugar in the Urine, 
and its Tests," in the " British and Foreign Medico-Chirurgical Re- 
view,"* draws the following conclusions from many carefully per- 
formed experiments, with reference to the practical application of 
the tartrate of potash and copper test, Barreswil, Fehling, and 
Trommer's tests. 

1. That if the urine contain muriate of ammonia (even in very 
small quantities), lithate of ammonia (?), or other ammoniacal salts, 
suboxide of copper will not be thrown down if only a small quantity 
of sugar be present. 

2. That unless there be a considerable quantity of the above salts 
present (in which case the blue color will remain), the mixture will 
change to a brownish color on boiling, but no precipitate of suboxide 
of copper will occur. Where only a small amount of sugar is pre- 
sent, we have been unable to obtain a precipitate, under these cir- 
cumstances, by the addition of potash to the solution, and prolonged 
boiling. By previous observationf it appears that a specimen of 
urine exhibiting this reaction may contain a large quantity of sugar, 
as ascertained by the yeast test. 

8. That in many cases in which the precipitation of the suboxide 
18 prevented by the presence of ammoniacal salts, the addition of 
potash to the solution and subsequent boiling, will cause a precipitate 
with the evolution of ammoniacal fumes. Hence care should always 
be taken that there be a considerable excess of fr.ee alkali present. 

4. When only small quantities of sugar are present, and the pre- 
cipitate of suboxide of copper is not decided, the fermentation test 
should be resorted to. 

B. Capezzuolis tesO^^ — Add a few grains of blue hydrated oxide 
of copper to urine contained in a conical glass vessel, and render the 
whole alkaline by the addition of liquor potassro. If sugar be present, 

♦January, 1853. 

t This refers to the following experiment. Upon mixing a small quantity of 
grape sugar with a specimen of healthy urine, and boiling the mixture with the 
tartrate test, no precipitate, except what was owing to the presence of phosphates, 
was produced. About half an ounce of the same mixture of urine and grape 
sugar was placed in a test-tube, and mixed with six drops of yeast, and iuYerted 
over mercury. The whole was then placed in a temperature varying from 70° to 
100** for about twelve hours, at the end of which time the tube was found quite 
filled with gas, and all the liquid was expelled into the vessel into which it had 
been placed. The specimen of urine with which the above experiment was tried, 
after cooling in a still place, gave an abundant precipitate of lithates. 

I 
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the fluid assumes a reddish color^ and m a few hours the edge of the 
deposit of oxide acquires a yellow color, which gradually extends 
through the mass, from the reduction of the oxide to » metallic state 
(suboxide ?)* 

C* 3loore*8 test,^^ — This very easily applied and excellent test was 
proposed by Mr, Moore, of the Queen's Hospital, Birmingham, and 
depends for its action on the conversion of colorless diabetic (grape) 
sugar into bro^n melassic (or perhaps sacehulmic) acid under the 
infiuence of a caustic alkali. Place in a test*tube about two drachms 
of the suspected urine^ and add nearly half its bulk of liquor potossae* 
Heat the whole over a spirit-lamp, and allow active ebullition to con- 
tinue for a minute or two ; the previously pale urine will become of 
an orange-brown, or even bistre tint, according to the proportion of 
sugar present. The subsequent addition of an acid generally catiBet 
the evolution of an odor of boiling molasses. This teat appears to 
be remarkably free from sourcei* of fallacy, as boiling with liquor 
potassse rather tends to bleach non-saccharine urine than to deepen 
it3 color.* Dr, Rees has drawn attention to an important error which 
may arise in the indications of this test from the solution of potass 
employed containing lead. When this is the case, the sulphur in the 
urinary excretion (99) produces a dark color with the lead, and might 
lead to a suspicion of the presence of sugar when none exists, Ilence 
it is important to preserve the test solution in bottles of green glass 
free from lcad> 

D. MaumeneB fe»i,— Another test has been recently propose*!, 
which promises to be an important one* It is founded on the reducing 
power of sugar on salts of tin. To apply this, pieces of white merino, 
or any other woollen tissue, arc soaked in a solution of bicliloride of tin, 
and carefully dried. On wetting a piece of this test-cloth with urine, 
and holding it over a spirit-lamp or before a fire, so m to become hot, 
a deep brown or black spot will appear if sugar be present. M» 
Maumene states that ten drops of diabetic urine in half a pint of 
water will afford a mixture in which the mere traces of sugar present 
may be thus detected, 

E* Pettenkafer's tat — This is founded on the production of a 
violet color when sulphuric acid and bile are mixed with a saccharine 
fluid. I believe it to he so far inferior both in facility of application 
and accuracy of its inrlication to the last-mentioned test that it is 

* I huve observed that many specinieiis of iirine containiag oxalate of limpj but 
void of fiyj^wr, assume a darker shade, as of eberrji on being boiled wilh Jiqyof 
potass^r and exhale a peculiar buret odor* 
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unnecessary to give any further account of it than has already been 
done when pointing out the diagnostic indications of bile (320). 

F. Chromate of Potash test. — This test has been proposed by Mr. 
Horsley of Cheltenham. It consists of equal parts of a solution of 
the neutral chromate of potash and liquor potassae. Mr. Horsley's 
description is as follows : If a freely alkaline solution of chromate of 
potash be mixed with urine supposed to contain sugar and boiled, the 
sugar will assume a deep sap-green color, arising from the decompo- 
sition of the chromic acid, the oxide of chromium being held in solu- 
tion by the potash. . Such is the sensitiveness of this test that five or 
six drops only of saccharine urine, diffused through water, is sufficient 
to show the effect, which is infinitely more striking than even Moore's 
potash, or Trommer's copper tests. 

When the quantity of sugar is very small, a piece of white paper 
'should be placed at the back of the test-tube to render the color more 
distinct. 

The following experiments are easy, and illustrate the operation 
and value of the test : 

lit experiment, — Take a small test-tube, and, having put into it 
ten or twelve drops of simple syrup (cane sugar), dilute with water, 
and add a few drops of the test. On the application of heat, no 
change will be produced. 

2d experiment — Take another test-tube, and having put into it 
the same quantity of simple syrup diluted with water, add two or 
three drops of dilute sulphuric acid, and boil for a few minutes. This 
will convert the cane into grape sugar. If we now add a few drops 
of the test, and apply heat, the liquid assumes an intense green 
color. 

C. Fermentation test. — Mix ordinary yeast, or dried German yeast, 
with water. Fill a test-tube with the diabetic urine, and add a little 
of the solution on the tube with the thumb, and, having inverted it," 
place it in a saucer containing the urine. Be careful to exclude the 
entrance of air. The temperature should not be below 70° Fahren- 
heit. If sugar be present, minute air-bubbles will rise and occupy 
the upper part of the tube. According to Dr. Christison one cubic 
inch of carbonic acid indicates one grain of sugar. 

H. Luton s test.* — This test is said to be easily prepared and un- 
alterable. Its action is immediate, no preliminary preparation of the 
urine is requisite, and it has often succeeded after the failure of other 

* « Gaz. M6d. de Paris," Jan. 27th, 1855. Ranking-s " Abstract," vol. xxi, p. 87. 
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tests. The presence of uric aciiJ, urea^ or albumen has no influence 
on the result. Add sulphuric acid in excess to a cold saturated solu- 
tion of bichromate of potash, so that after the liberation of all the 
chromic acid, free sulphuric acid maj be present. It is, therefore, 
composed of water, chromic acid, hisulphate of potash, and an excess 
of sulphuric acid, and is of a beaut i fid red color. Add the lest ta 
the diabetic urine till you get a red color ; apply the spirit-lamp, and 
a brisk effervescence ensuing, the color changes from red to emerald- 
green* The chromic acid is an energetic oxidising agent^ especially 
when another acid is present. It yields oxygen to the sugar, and 
carbonic acidj water, and sesquioxide of chrome result, the last of 
which, uniting with the acidj forms a persulphate of the sesquioxide. 
I* pQlarizcd light — The apparatus for applying this test has been 
already described (52). 

PHYSIOLOGICAL AND PATHOLOGICAL ORTGIN OP SUGAR. 

Since the last edition of this work passed through the press, great 
light has been thrown upon the formation and destruction of sugar 
in the animal economy, more especially by the experiments and ohscr- 
vations of Bernard, in Paris, repeated and extended in thia country 
by Drt Pavy, 

The experiments of Bernard have established the fact that sugar is 
a natural constituent of the human body* It may be introduced aa 
such into the stomach with the food, or it may be formed from the 
starch by the action of the pancreatic juice, or lastly it may originate in 
the liver itscl!^ Of these modes of origin it is only requisite to notice 
the last. Dr. Pavy, in the first of his two very interesting papers m 
*' Guy's Ilospital Reports,"* on the physiological relations of sugar 
in the animal economy, details the following experiment ; A strong 
and healthy dog, which had been fed for three days on a strictly 
animal diet, was killed by pithing the medulla oblongata by moans of 
a trocar inserted through the space between the occiput and atl&s« 
The abdomen was opened, and a ligature placed on the portal trunk, 
and another on the abdominal vena cava, just above the entrance of 
the renal veins. The thorax was then opened and another ligature 
placed on the inferior vena cava, immediately above the entrance of 
the hepatic veina ; and portions of blood were separately collected 



♦ Second Series, vol. viii, p. 3T9 ; and Tbipd Seriea, voU i, p, 19- 
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from each of the above points, and submitted to chemical examina- 
tion. The blood removed from the portal vein, which was supplied 
by the veins of the alimentary canal and other abdominal viscera, did 
not yield the slightest indication of saccharine impregnation ; the 
blood from the abdominal vena cava beldw the hepatic veins also gave 
no trace of saccharine reaction, whilst that collected from the vena 
cava above the entrance of the hepatic veins, and likewise that 
squeezed from the hepatic veins themselves, strongly reacted both 
with the fermentation and copper tests. . From this experiment it is 
manifest that the blood must have become impregnated with sugar 
during its transit through the liver, but to complete the experiment, 
Dr. Favy analyzed the tissue of the several organs, and found that 
the tissue of the liver at once afforded evidence of the presence of 
sugar. 

The liver, however, not only itself produces the kind of sugar 
which is called animal glucose, but also transforms into that sub- 
stance the sugar which the portal vein supplies from the results of 
digestion. In order to show this clearly, it is necessary to proceed a 
step further, and follow the 1)1 ood impregnated with saccharine mat- 
ter to the right side of the heart, and thence through the lungs to the 
left. The blood in the right ventricle gives abundant evidence of 
the presence of sugar, whilst that in the left ventricle contains com- 
paratively but a mere trace. Hence it appears that the sugar is 
principally destroyed within the lungs. But if blood impregnated 
with cane sugar be transmitted through the lungs no such change 
takes place, and the blood in the left and right ventricles evinces a 
similar reaction. Hence it may be safely concluded that the sugar in 
the portal vein is, during its passage through the liver, converted into 
some allied substance, which is known as animal glucose, and thus 
fitted for the change to be effected in its composition in the lungs, 
viz., conversion into lactic acid. But though the lungs are the prin' 
cipal seat of the destruction of the sugar, yet Dr. Pavy proved that 
the process of destruction was continued through the systemic capil- 
laries, and that the sugar was never entirely absent, except in blood 
taken from the capillaries of the chylopoietic viscera, and that only 
when no sugar had been introduced into the alimentary canal with 
the food, and the animal was not at the period of full intestinal 
digestion. 

Having now considered the seat of the destruction of the sugar, and 
the change which it undergoes in order to its conversion, we may 
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review the circumstanceB upon which the conversion seema to depenJ, 

Experiments, varicfl so m to exclude sources of error, have determiuetl 
that blood impregnated with animal glucose taken from one animal 
and patisc'd through the lungs of another will give scarcely any sac- 
charine reaction, provided it be not firist deprived of its fibrin ; but if 
the same experiment he performed with de6brinated bloodj no loss of 
sugar is observed. This* change is not produced in pure blood alone, 
but is also observable in blood in a state of decomposition, especially 
if exposed to a current of oxygen. Hence it appears that a condi- 
tion of molecular change is necessary to the production of suocha- 
rine metamorphosis, in illustration of which Dr. Pavy remarks that 
if *^ glucose or grape sugar be placed in contact Avith caeeine in a 
state of decomposition (which implies molecular change) it is resolved 
by a process of fermentation into lactic acid.'* In the living system 
an identical transformation is induced b^ the molecular changes either 
of the assimilation or destruction of tissue. An alkaline condition of 
blood is also favorable to the process of metamorphosis* Dr. Pavy 
injected the dilute phosphoric acid into the jugular vein of a dog, and 
on examining the blood drawn from tb^? carotid artery, he found it 
largely impregnated with sugar. In another case, he injected one 
hundred grains of the crystallized carbonate of soda» dissolved in 
eleven drachms of water, into the jugular vein, and then examined 
the blood taken from the carotid artery; but in this latter case the 
blood evinced the same reaction as ordinary arterial blood- These 
experiments have also determined that an injury to the pneumogas- 
trie nerve in its point of origin in the fourth ventricle may produee an 
attack of diabetes, because such injury either increases the quantity 
of glucose secreted by the liver, or deprives the liver of its power of 
converting cane sugar into animal glucose, or so impairs the functions 
of the lung as to check or retard those molecular changes^ which aro 
requisite for converting animal glucose into lactic acid.* 

Dr* Bence Jones has suggested that as gout ariseei from deficient 
oxidation of uric acid — nitrogenous compounds — so possibly diabetes 



* Tbe weak point in the Qrg-ument is tbal this acid can Bcareely be delcctad ia 
the blood f bat when we remember the claae alliance la compoailion between 3ugar 
(CijHjsOij) and lactic acid (QH.Oj)^ also that oa the completion of saccharine de- 
Btructlon in decomposing blood, there is a decided acid reaction, also that lacliG 
acid is separated from the capillanea in the stomach and muBcular dssuei we wtt^ 
I think, justified in pi^kting its eJiistence in arterial blood* 
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may arise from deficient oxidation of the non-nitrogenous com- 
pounds. 

These conditions, therefore, appear to be requisite for the process 
of saccharine metamorphosis, viz., 1. Presence of molecular change. 
2. Exposure to atmospheric air or oxygen. 3. Alkaline condition of 
blood. 

Therapeutical Indications. — The true therapeutical indications in 
diabetes can never be satisfactorily determined, unless first the cause 
and source of the mischief (fons et origo mali) be understood. We 
have already seen that sugar is a natural constituent of the human 
body; that if it bo not introduced from without, the system has 
been supplied with means of manufacturing it within ; and also that 
certain conditions are necessary for the due completion of its meta- 
morphosis, and that these conditions are fully provided in the healthy 
body. Diabetes may originate from these conditions being interfered 
with in one of the following modes : 

1. A greater amount of sugar may reach the liver than that organ 
is capable of converting into animal glucose ; in which case the excess 
passes unaltered through the lungs into the systemic circulation, 
and being useless for the purposes of combustion or nutrition, is ex- 
creted by the kidneys. This is probably the history of those very 
interesting cases of intermitting diabetes of old people, upon which 
Dr. B. Jones has ably written. The remedy is dietetic, with sto- 
machic alteratives, such as rhubarb, soda, and calumba, and small 
doses of f>ilula hydrargyri ; but in most cases of this kind regulation 
of the diet is all that is necessary. 

2. The liver may, through or by reason of irritation of the brain 
or pneumogastric nerve, secrete a larger quantity of sugar than can 
be metamorphosed in the lungs. 

3. The lungs, through a similar injury or irritation, may be ren- 
dered unfit to fulfil their part of the process. In suoii cases, as well 
as those referred to in the preceding paragraph, we must allay the 
cerebral irritation, regulate the diet, and prescribe alteratives and 
purgatives. 

4. The function of the liver may be so impaired as to be incapable 
of converting the cane sugar supplied to it through the portal vein 
into animal glucose. Consequently, the conversion into lactic acid 
is impeded or prevented, and the sugar is discharged as a foreign 
body through the kidneys. 

In the first class of cases I have referred to regulation of the diet 
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as in most instanecs of itself sufficient to cure the diseasep But at- 
tention to this point is no less necessary in the other cksises* Before 
giving the chart which I generally preserihe, I will tletail the compo- 
sition of the bread which forms a prominent part of it. 

Place one pound of bran in an oven, and bnke for a quarter of an 
hour; then, ^hile still ivarm and crisp, transfer it to a pepper or fine 
coffee-mill, and rapidly grind it. Put the ground bran into a basin 
and mix with it half a pound of fresh butter, the yolks of six eggs, 
one drachm of bicarbonate of soda, and milk enough to make into a 
pa^tCf then divide into thin cakes, and bake rapidly in a quick oven,* 

These cakes, with fresh butter or cheese, are much relished by the 
putient for Itinch* 

The following is, perhaps, the best diet-table for diabetics: 

Breakfast. — Rasher of bacon, or chop, or eggs, with bran bread 
or slices of white bread, cut rather less than a quarter of an inch 
thick, and toasted so as to be brown throughout, no white unchanged 
bread being left in the middle. Coffee, tea, or cocoaf with milk* 

♦ Mr, Cfltnplin has published^ in the " Medical Times and GRzette,*^ May 2d, 
IdSTt the folbwin^ forrtiulii far bran loaf wbieli contains no starch. Take a suffi- 
cient quuntitj (^y two or three quarts^ of wheat bran, boil It lu two succesaivie 
waters for teo mttHitea^ each Itme slrainiiig it through a sieve ; then wash il well 
witli ciild wftter^ oq ibe sieves lill the water ruDs off perfectly deur ** squeeze the bran 
in a cloth aa drj as jou can, then .spread it thiuly on a dish, and place it iii % slow 
oven J if put in at ni^hl let it remuiii until the tnorning, when, if perfectlj dry ami 
cmp. it will be fit for grinding. The bmu thus prepared must be |rroimd in a liiie 
millt* and aifled through a nice sieve of sufficient fiu«!hess to require the aie of ft 
bruah to paas it throagh ; that which lioea not go through at first mn^i he gromnd 
ind sifWd again, until the whole is aofl and fine. 

Take of this bran 3 ounces troy, 3 fresh cg^s^ U ounces of butter, rather leas than 
half a pint of milk; tnis the epg"s with part of the inilkj und wnrm the butter with 
the other portion j then stir the wholes well to^reiher^ adding a little nutmeg and 
ginger, or any other agreeable spiee. Imaiediatwly before putting iuto the ovea, 
stir in the first 1^5 grains of sesqiii carbon ate of soda, and then 3 dmchmt of dilute 
hydrochloric acid. The loaf thus prepared should be baked in a basioT previoualy 
well buttered, for about an hour or rather more* Biscuits may be ptiepured as abov^e, 
omitting the soda and the hydrochloric ocid, and part of the milkp and making of 
pro|>er consistence for moulding into shape. 

If properly bakedi the luave** and biscuita mny be preserved several dayi, but 
shouhl always be kept in a dry place, and tiut be prepared itt too large quantittea 
ai a time. 

t The cocoa must be ground at home. 



■ Hi4t bf Mr. WItlttf, of Hptborn. 
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Dinner at 1'80 p.m. — Fresh meat, poultry, or fish of any kind. 
All vegetables freely, excepting potatoes, carrots, parsnips, celery, 
beet-root, and artichokes. "Omelettes aux fines herbes" for pud- 
dings or custards made without flour or sugar, bran bread and 
cheese, with lettuce or water-cresses. 

Tea. — Like breakfast, omitting the meat. 

Supper at 9 o'clock P.M. — Bran bread and butter, a basin of rice 
milk without sugar, or sandwich of meat and toasted bread. 

Plain Bordeaux claret is the best wine. It contains no sugar, and 
relieves thirst. Alum whey is recommended, in Dr. Buchan's Medi- 
cine, as a drink, and I have found it useful in allaying thirst. Our 
treatment by medicine is either rational or empirical — the former 
embraces all those remedies which have a tendency to favor the con- 
version of cane sugar into animal glucose, as yeast, pepsine, rennet, 
liquor potassse, sesquicarbonate of ammonia, &c., or to facilitate the 
metamorphosis of the animal glucose into lactic acid, as strychnia (?) ; 
the latter comprises a long list of remedies which have been admi- 
nistered with the view both of stimulating and arresting the urinary 
secretion, or of preventing the formation of glucose. The treatment 
by rennet, aided by strict attention to diet, has, in many iiistances, 
proved successful ; the liquor potassae, in half drachm doses, taken 
shortly after a meal, in favorable cases, has been very beneficial, espe- 
cially If in conjunction with treatment by rennet, yeast, oils, &c. Milk 
just turned sour is recommended by Dr. Headland, &s it contains 
caseine in the process of decomposition, and we have already observed 
that the presence of decomposing caseine favors the metamorphosis of 
animal glucose into lactic acid. With all plans of treatment it is 
necessary, as far as possible, to restore the healthy action of the skin, 
liver, and bowels. 



B. Fungoid (confervoid) Orowths, apparently distinct from Torulce 

{Penicilium ?) 

352. Heller described some vesicular growths evidently allied to- 
the genera Torula or Penicilium in the urine of a patient laboring: 
under typhus fever. He gave figures of them in a paper published in 
his "Archiv fur Physiologische Chimie" for 1846. During the 
autumn of 1849, similar growths were discovered by my friend Dr. 
Basham in the urine of dyspeptic patients. These observations were 
made quite independently of Heller's paper, of the existence of which 
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Dr* Basham was at tliat time not aware. He met with these bcKliea 
in the urine of a pfltient who was passing stellar crystals of uric acid. 
They consisted of oval cells arranged by their long diameters in a 
bead-like form, with minute granules or cellules developing them- 
selves from the surface and points of juncture of the parent cells 
(Fig. 76), 



Fi^. re. 




Fig, 77. 




353. Anotlier and apparently very different fungoid vegetation was 
discovered nearly at the same time by Dr* Basham, in the urine of a 
patient who was sufTcring from symptoms suspected to be dependent 
upon oxaluria. It bad been passed twouty-four hours, and mixed 
with the crystals of oxalate of lime were numerous annular cells ; 
some were furnished with minute nuclei. Most of tbem were more 
or less elliptical, some split in half like a horseshoe. They are shown 
in Fig. 77, mixed with crystals of oxalate of lime. Their apparent 
annular structure is probably owing to tlicir being thicker at the 
margin than in the centre. And in this they bear no small resem* 
blance to dried specimens of uredo and putycmidj the former so 
common on wheat^ the latter on rose-buds. The most interesting 
fact connected with these observations consists in their having hmn 
made at the very time when great attention was directed to the fun- 
goid tlieory of cholera, which disease was then prevailing with fearful 
viralonce; the annular bodies discovered by Dr, Basham in the 
urine of a dyspeptic patient^ being apparently identical with^those 
described by Dr. Brittan as existing in the serous dejections of cholera 
patients, On submitting some specimens of these intestinal fluids to 
careful microscopic observation, Dr* Basham discoi^ered the very im- 
portant fact that the annular bodies were not to be detected in the 
very recently excreted fluids; four hours subsequently a few were 
found, and in fourteen hour a they were abundant. It is hence im* 
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possible to regard these organisms as in any way constituting the 
exciting cause of the terrible disease of which they had been stated 
to be the constant accompaniment. 

Dr. Hassall has made several very interesting observations on the 
subject of the growth of torulse in the urine, and confirms the opi- 
nion that the fungus of saccharine urine is really the yeast-plant, 
and differs materially from the fungus developed in non-saccharine 
urine, which is identical with the penicilium glaucum : the former 
has been already noticed. The latter was traced through its three 
stages of sporule, thallus, and fructification, well represented by 
Figs. 78 and 79, taken from Dr. Lionel Beale's works on the micro- 



Fig. 78. 



Fig. Y9. 





scope. The conditions necessary for its growth were found to be 
animal matter, especially, but not exclusively, albumen, acidity, and 
the presence of oxygen (exposure to atmospheric air). The penici- 
lium glaucum^ though distinct from the sugar-fungus, yet is not un- 
frequently found associated with it, as the conditions necessary for 
its growth are gonerally present in saccharine urine.* 



C. VIBRIONES. 

854. Minute animalcules, belonging to the genus Vibrio (V. Li- 
neola ?"*), are occasionally developed in urine, so soon after passing 
as to lead to the idea that their germs must have existed in the urine 
whilst in the bladder. All the urine in which I have found these 
minute creatures has been pale, neutral^of low specific gravity, and 
rapidly underwent the putrefactive fermentation. 



♦"Medical Times and Gazette," Dec. 4th, 1862 ; and Ranking's "Abstract," 
foL zvii, p. 88. 
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When a drop of such urine is examined nnder a microscope be- 
tween plates of glass witli an object-glass of one- eight li inch focus, 
it will be found full of minute linear bodies hardly so long as the 
diameter of a blood-corpuscle (about j^'^^ inch) moving with great 
animation. The motion is of an oscillating character, and strong 
enough to excite tolerably rapid currents in the fluid. Even under 
a very high magnifying power, no satisfactory evidence of organi- 
zation can be detected in these minute beings, 

355. I have only met with these animalcules in the urine of per- 
sons in an excessively low ftnd depressed state. In cases of syphi- 
litic cachexia, where the prostration of the strength is extreme, as 
well as in mesenteric diseases, I have repeatedly found them abun- 
dantly developed, with remarkable rapidity. They appeared in great 
abundance in the urine of a patient under ray care at Guy*8 Hospital 
two years ago. The subject of this case Avas a most miserahlc-look- 
ing young nian^ who entered the hospital half starved, and laboring 
under polydypsia, passing a very large quantity of urine of low spe- 
cific gravity. He died of rapid phthisis in a few weeks. The urine 
became full of vibriones in active motion a few hours after being 
passed. 



356. No eatisfactory case is recorded by any observer of credit, 
in which milk has been discovered in the urine; although tliere are 
few who have devoted themsdves to investigations connected with 
the pathology of the urine but have met with urine rendered opaque 
by the fraudulent admixture of milk, — a piece of deception occasion- 
ally practised by persons who labor under the unintelligible delusion 
of wishing to appear the subjects of some marvellous disease. All 
the casea of milk-like urinCj where no fraud has existed, are instanced 
of phosphatic (258), purulent (328), or fatty (370) urine. Although 
milk itself does not occur in urine, yet there can be little doubt that 
some of its elements mskj be met with in it, by a kind of vicarioua 
action of the kidneys, in the same manner that bile is. It must be 
remembered that milk consists of globules of fatty or oily matter 
floating in a fluid or serum In which a peculiar protein-compound, 
ca€emi la dissolved. This substance is distinguished from other 
protein principles by the action of acetic acidj which immediately 
coagulates it, producing the well-known curd^ the basis of cheese* 
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The most interesting subject connected with the supposed presence 
of this substance in the urine, is its apparent connection with utero- 
gestation ; and its temporary occurrence when an obstruction occurs 
to the ready escape of milk from the breast. 

857. An account of the supposed discovery of a peculiar mucila- 
ginous principle in the urine of pregnant women appeared a few 
years ago in several of the British and foreign medical journals,^ 
and attracted much notice as a diagnostic sign of pregnancy. This 
new constituent of renal secretion, to which the name of Kiestein 
was applied, was stated to exist in the urine of the human female 
during utero-gestation, and to become visible when the secretion was 
allowed to repose in a cylindrical vessel, in the form of a cotton- 
like cloud, which in a lapse of time, varying from the second to the 
sixth day of exposure, became resolved into a number of minute 
opaque bodies, which rose to the surface, forming a fat-like scum, and 
remaining permanent for three or four days. The urine then became 
turbid, and minute flocculi detached themselves from the crust, and 
sank to the bottom of the vessel :• this action continued until the 
whole pellicle disappeared. This crust of kiestein was stated to be 
distinguishable from analogous pellicles which occasionally form on 
the surface of urine, from its never becoming mouldy, or remaining 
on the surface beyond three or four days from the time of its com- 
plete formation. 

858. This subject appeared of sufficient importance to justify a mi- 
nute investigation, the results of which were published in the " Guy's 
Hospital Reports" for 1840. As nothing has appeared since to in- 
duce me to modify the opinions I then made public, I now republish 
the most important part of these remarks. 

The first specimen of urine submitted to examination was some 
voided by C — S — , aged 28, a married woman, in the sixth month 
of pregnancy, admitted under my care at the Finsbury Dispensary, 
on October 17th, 1839, for a slight attack of bronchitis. The urine 
was passed immediately on rising from her bed ; it was tolerably 
copious, pale, acid, and rather opaque, of sp. gr. 1'020. About half 
a pint of it was placed in a glass cylinder, covered with paper. 
After two days* repose, it became very much troubled ; numerous 
globules, presenting a fatty or greasy aspect, appeared on its surface ; 
in two days more the urine became completely covered with a pelli- 
cle, very closely resembling that which forms on the surface of mutton- 
broth in the act of cooling ; on the sixth day of exposure, this crust 
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broke up, ami fell to the bottom of the vesseL On the 26th of Octch 
ber, this patient, then convalescing from her bronchial affection, 
again eent me a specimen of the urioe, voided aa before, immediately 
after awaking from sleep ; and the very same results were obtained ; 
the pellicle of fat-like matter being, however^ much thicker. On 
November SOtb, the urine was again exposed, with precisely identical 
results. Although in this woman the phenomena presented by tlie 
urine were tolerably constant, yet it became an important matter ta 
determine whether such appearances were not to be met with in the 
wtme of women who were not pregnant, and whether they were eon- 
gtant in every case of utero- gestation* To determine the latter quea- 
tion was, within certain limits, somewhat easier than the former j for 
this purpose every pregnant woman who came under my care at the 
Finsbury Dispensary, or among my out*patients at Gny's Hospital, 
was desired to furnish specimens of urine, passed after awaking from 
sleep ; this request was not in every instance complied with ; but 
during the mouths of Kovcmher and December^ specimens from about 
thirty women, in the third to -the last month of pregnancy, were 
obtained; and in every case, with but tliree exceptions (to which I 
ehall hereafter allude), copious fat-like pellicles were obserTed, after 
two or three days* exposure. The three women whose oases thus 
appeared to be exceptions to tlie general rule, were all affected with 
inflammatory fever accompanying severe catarrh, The urine was 
turbid with urates. On the disappearance of the latter by the con* 
Talescence of the patients, the phenomena characteristic of preg- 
nancy appeared p 

359, Whilst collecting these specimens of the urine of pregnant 
women, I directed several young women, who presented themselves 
to l»e treated for amenorrhcea, to bring specimens of tlreir urine ; 
which were exposed simultaneously with those furnished by the preg- 
nant women; and in two instances only was any evidence of the 
presence of the peculiar matter manifested. In one, a servant girl 
of 18 years of age, I strongly suspected pregnancy, from the appear- 
ance of the areola around the nipple ; but she was so much amioyed 
at my questioning her on this point, that she ceased to attend. The 
second ease was more satisfactory: it was ihat of a stout, tall, 
unmarried woman, a servant, aged 33, who came under my care 
Kovember Ttb, 1839, suffering from cough, apparently depending 
upon deranged digestive functions and relaxed uvula: she bad not 
menstruated since the preceding May, and attributed the disappear- 
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ance of the catamenia to exposure to cold. She had morning sick- 
ness, and the veins of her lower extremities were varicose. On 
examining the abdomen, no evident enlargement of the uterus could 
be observed, in consequence of the parietes being loaded with fat ; 
and on looking at the breasts, the nipples were found surrounded 
by a large purplish-brown areola. On being charged with preg- 
nancy, she obstinately denied it ; but admitted having been the mo- 
ther of an illegitimate child eleven years previously. She declared 
that she had preserved absolute chastity since that period, and wept 
bitterly at my (as she termed them) unjust suspicions. I procured a 
specimen of her urine, and exposed it in a lightly covered glass 
cylinder: in two days, a dense pellicle of fat-like matter formed on 
its surface : this increased in thickness during three days, and then 
evolved so powerful an odor of putrefying cheese, that I was obliged 
to throw it away. Five months later this woman was delivered of a 
male child. 

The odor of putrescent cheese remarked in this case, is by no 
means thifrequent in those specimens of urine in which the pellicle is 
very thick. 

860. None of the specimens of urine voided by pregnant women 
that I examined, were coagulable by heat, nitric acid, or, with but 
two or three exceptions, by acetic acid, and therefore could not con- 
tain any considerable portion of albuminous or caseous matter. The 
addition of ammonia almost invariably produced a dense deposit of 
earthy phosphates ; and with the exception of this proof of the ex- 
istence of an excess of earthy phosphates in the secretion, no ap- 
preciable portion of any abnormal ingredients could be detected. 

Some of the fat-like pellicle was removed from the surface of urine 
in which it had formed, by plunging a plate of glass perpendicularly 
into the fluid, and withdrawing it adroitly, in a nearly horizontal 
position : an equable layer of the substance was thus procured ; and, 
when carefully covered with another plate of glass, it could be very 
conveniently submitted to examination. 

The pellicle thus procured, appeared glistening with a lustre like 
that of spermaceti ; when placed under a microscope, and examined 
with an object-glass of a half-inch focal length, myriads of triangular 
prisms of triple phosphate (264) were seen imbedded in a mass of gra- 
nular matter, mixed with which might here and there be seen patches 
of fat-globules. The prisms of triple phosphate were so beautifully 
distinct, and their angles so sharply defined, that the whole became 

21 
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a most interesting microscopic object : some of the crystals were 
placed on end^ and thus appeared like triangular plates. 

When the urine is kept so long that the pellicle begins to break 
up, it fallsj in the form of a deposit, to the bottom of the veaseL If 
the supernatant fluid be decanted, and the deposit collected on a slip 
of glass, it is found to present the same appearance as the pellicle; 
excepting that the crystals are much more numerous, and all the 
animal matter present is entirely composed of amorphous granules, 
all trace of anything like a regular structure being lost. 

361. A slip of glass, on which a portion of the pellicle had been 
collected, was placed under the microscope, and covered with a few 
drops of acetic acid : the whole became opaque, the crystals wore 
rapidly dissolvedj and a white pultaccous muss resulted. On wash- 
ing it with a few drops of water, and carefully drying the residue^ 
the animal matter was left upon the glass in a white opaque layer, in 
which no trace of crystalline matter was perceptible, upon very 
minute microscopic investigation. 

Another portion of the pellicle, also collected on a glass plate, waa 
placed under the microscope^ and a few drops of strong liquid am- 
monia were added: the crystals underwent no change, but became 
much more distinct from the opaque matter, in which they were im- 
bedded, undergoing solution. In the course of half an hour, the glass 
was carefully washed with a little water^ and again examined, when 
every trace of animal matter was found to have disappeared, and the 
crystals of the triple phosphate were alone left. 

362* From these investigations, it is evident that the greasy aspect 
of the pellicle of the ao-called ICieBtem arises less from the presence 
of fat, than from the numerous crystals of triple phosphate, which, 
from their brilliancy, produce this glistening appearance. Some 
fatty matter is, however, present, and Lehmann,*** in repeating these 
observations, discovered that on digestmg the pellicle in ether and 
allowing the ethereal solution to evaporate, a fat was obtained which 
closely resembled butter, and when saponified with potass, yielded 
butyric acid (100) on the addition of sulphuric acid. Dr. Rees*^ has 
also detected genuine fat-globules, precisely like those found in milk. 
With regard to the nature of the animal matter soluble in ammonia, 
mixed with these crystals, it is diiScult, in th© present state of phy- 
siological chemistry, to give a positive opinion. It is not mere albu- 
men or casein, although much more closely allied to the latter than 
to any other product of organisation I am acquainted with, especially 
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when we connect with its chemical characters the powerful cheese- 
like odor so frequently evolved, during its development in the urine, 
in the form of a pellicle. To this view may be objected the circum- 
stance that the urine yielding it does not coagulate on the addition 
of acetic acid ; this, however, is by no means an important objection, 
as milk, when very much diluted with a saline solution, or even water, 
is not perceptibly troubled by acids. The pellicle may be regarded 
as possibly constituted of an imperfect caseous matter, mixed with 
traces of butter and crystals of the ammoniacal phosphate of mag- 
nesia. It has been proposed, indeed, to dignify the animal matter 
present in this mixture with the name of gravidine^ but we are not 
justified in* considering it as constituting a new organic principle. 

There are few products formed during repose in urine which can 
be readily confounded with this caseous pellicle, if it be borne in 
mind that the secretion remains faintly acid up to the moment of the 
crust breaking up ; which phenomenon seems to depend upon the de- 
velopment of ammonia in the urine, as at that time it acquires dis- 
tinct alkaline properties. The crust of earthy phosphate, which 
forms on the surface of all urine by long repose, cannot be mistaken 
for the pellicle under consideration ; as that which destroys the latter, 
viz., putrefaction, causes the production of the former. 

363. If it be granted that we possess sufficient evidence of the pre- 
sence of certain ingredients of the milk, as an imperfect caseous mat- 
ter, and abundance of earthy phosphates, in the urine of pregnant 
women, it might be suggested as a probable explanation, opposed to 
no physiological views that I am acquainted with, that during utero- 
gestation, certain ingredients of the milk are eliminated from the 
blood by the mammary glands, and, as is very well known, often ac- 
cumulate in the breasts, in sufficient abundance to escape from the 
nipple on pressing it between the fingers. This imperfectly formed 
secretion, not having a ready exit by the mammae, is taken up into 
the circulating mass, is separated by the kidneys, and eventually 
escapes with the urine. This view is certainly sanctioned by the 
statements of a high authority, Professor Burdach,'*^* of Konigsberg, 
and although not quite consonant with the opinion of M. Rayer,^* 
yet it is in accordance with what we find occurring, under certain 
circumstances, in the bile, in the cases of obstruction of the biliary 
ducts ; and more rarely in the urine, when, from the presence of 
calculi or other causes, the ureters are completely obstructed. 

364. At a late meeting of the Academy of Science of Paris, MM. 
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GruJlot and Leblance announced their discovery of casein in the 
blood during lactation. They examined the serum of blood obtained 
from two persons who were nursing infants. After coagulating the 
albumen by heat, and aeparating it hy filtration, they found that tbe^ 
addition of acetic acid produced an abundant precipitate of ea^em. 
The quantity of this substance present seemed to bear a direct ratio 
to the proportion of albutnen in the blood. These observations ren- 
der the excretion of casein by the kidneys, in accordance with the \ 
law of Wohler, at least a probable circumstance (383)* 

Z\}5. Although it is extremely probable that similar pellicles, which 
I have assumed to be characteristic of the presence of certain ele- 
ments of milk in the urine, may he met with in the renal*&ecretion of i 
nurses whilst suckling, yet I have never met with an instance of this < 
kind: indeed the following in teresting case appears rather opposed ' 
to this view : 

Oct. 26 J 1839, I was consulted by Mrs. T , then in the third 

month of utero-geatation, on the case of her child^ a boy aixteen 
months old, whom, notwithstanding her pregnancy, she was then 
suckling. This little patient had a severe attack of pneumonia fol- 
lowing measles, from which he was recovering, when, a few days, 
before I was called in, from imprudent exposure to cold, he contracted 
bronchitis ; and when I saw him he was evidently dying ; he had, 
however, sufEcient strength to take the breasts As it was evident 
that the child would in all prohability expire in a few hours, I was - 
anxious to ascertain whether the urine of the mother contained any 
of the supposed caseous matter; and if not, how long after the death 
of the boy it would appear. Some of her urine was collected ; and, 
after six days' repose, it underwent no particular change. Putre- 
factive decomposition then commenced, and it was thrown away. She 
continued to suckle her child until within a few hours of its death, 
which took place forty-eight hours after my first ^sit; and on the 
following day I procured another specimen of the mother's urine. 
This, after two days' repose, had a thin caseous pellicle on its surface. 
In the course of a week^ a third specimen was procured ; and this in 
three days became covered with a complete creamy layer^ evolving a 
strong cheese-like odor. 

This case certainly appears to justify the idea that, whilst suck- 
ling, the milk being got rid of almost as quickly as it is secreted^ 
none of its elements find their way into the urine ; but as soon aa 
the milk ceases to be removed in this way, indications of it are to be 
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met with in the urine, providing pregnancy exists. The following 
case appears to support the position I have assumed : 

E — C , aged 24, suckling her first child, five months old, 

admitted under my care, at the Finsbury Dispensary, in December, 
1839, complaining of symptoms generally referable to asthenia lactan- 
tium. She was a tall, thin, delicate-looking woman, and had lost a 
mother and some collateral relations from consumption. She had 
little or no cough ; on examining her chest, I detected tubercular 
deposit at the apices of both lungs, with evidence of commencing 
softening on the left side. Her urine was pale, and free from any 
appearance of caseous pellicle. I desired her to wean her infant ; 
but this she did not do until January 27th, 1840. When she sent 
her child away, her breasts became painful and hard. She was com- 
pelled to have them drawn ; and in a week they became flaccid, and 
the secretion of milk stopped. On January 30th, the breasts being 
still turgid, and three days after the cessation of suckling, some of 
her urine was collected, and exposed in a glass cylinder. In the 
course of four days a cream-like pellicle, evolving a cheese-like odor, 
was observed. On collecting some of it on a slip of glass, and ex- 
amining it under the microscope, it was found to resemble the usual 
pellicle which forms, by repose, on the urine of pregnant women in 
every respect, except in the extreme paucity of the crystals of triple 
phosphate ; the entire portion of the pellicle examined being nearly 
entirely composed of the animal matter, insoluble in acetic acid. A 
few days afterwards the urine was again examined, but with negative 
results ; no evidence of caseous matter, as indicated by the formation 
of a pellicle, could be detected. 

866. It is not known how soon after conception the urine assumes 
the properties characteristic of pregnancy. In one case, that of a 
woman who considered herself to be at the end of the second month 
of her pregnancy, the urine yielded a well-marked pellicle ; but I do 
not place much confidence in this observation, as the woman might 
very likely err in calculating how far she was advanced in utero- 
gestation. Kleybolte,*^ who, in common with many others, considers 
the presence of kiestein as quite indicative of pregnancy, has asserted 
that he detected it in the urine on the fifth day after conception. 

As a test for the existence of pregnancy, the formation of the case- 
ous pellicle, especially if accompanied by a cheese-like odor, will be 
an extremely valuable corroborative indication ; but it would be 
unsafe to found on it alone any positive opinion, because, as a suffi- 
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eient Tnimber of observations have not yet been made on this subject, 
we have no right to assume, however probnble it tnaj be, that a case- 
ous pellicle can appear onlif when pregnancy exists. This opinion I 
feel still inclined to maintain, notwithstanding the very opposite 
opinion advanced by different observers, some of whom have declared 
the kiestcin to be pathognomonic of pregnaneyj and others have ex- 
pressed a conviction of its ntter worthlessness. 

Whilst the sheets of the third edition of this work were passing 
through the press, a very interesting case, in which the urinary diag- 
nosis of pregnancy proved to be of great importance^ occurred in the 
practice of my colleague, Dr, Gull. I prefer giving an account of it 
in his own wordSj on account of the many points of interest in this 
cnrious case : 



My dear Dr. Bird, 

At your request^ I send you the particulars of the following case 
of moh pregnancy y which illustrates the importance of examining the 
urine as a means of diagnosis. The age of the patient and the other 
circumstances of the ease made it somewhat difficult to determine 
with certainty the state of the patient, but the presence of the caseous 
substance in the urine was so indicative^ as you have pointed out, of 
that physiological state which occurs only in pregnancy, that I felt 
very confident in the opin'on it led to, and the result of the case 
showed that its importance had not been overrated* 

In the autumn of 1849, I was consulted by a lady in her fiftieth 
year, the mother of a large family, who informed me that the cata- 
menia, which had been previously regular, had ceased for four months, 
and that for three months she suppo&ed herself pregnant, when, after 
being much excited by the misconduct of a servant, her symptoms 
changed ; the breasts became flaccidj the abdomen did not enlarge, 
and a slight vaginal discharge^ of a reddish -brown color^ and faint 
acid odor, had since troubled hen I found the papillae about the 
nipple prominent, and there was a distinct fulness at the lower part 
of the abdomen, but no uterine sounds could be heard. Having set 
apart a few ounces of hor urine, for several days, a large ammint of 
kiestein separated^ and this, together with her history, led tne ta 
regard it as one of pregnancy with threatened abortion. For three 
enccessive weeks the urine contained kiestein, but after this no traces , 
of it could be discovered* For the following two months, the ca^e' 
went on without any change the discharge continuing ; but all symp- 
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tom8 of pregnancy had disappeared, and the abdomen did not enlarge. 
Seven months having now elapsed from the beginning of the symp- 
toms, it was thought prudent to expel the contents of the uterus, and 
for this purpose Dr. Lever, who was consulted, advised the use of 
the ethereal tincture of ergot, and within twenty-four hours a large 
mole was expelled, consisting of degenerated chorion, partly vesi- 
cular. No traces of a foetus could be found. From this time the ute- 
rine discharge ceased, and the patient was soon in her usual health. 

I am yours, faithfully, 

William W. Gull. 

007*8 Hospital, Nov. 14th, 1850. 



PATTY MATTBR. 

867. A very minute trace of fatty matter is not unfrequently pre- 
sent in urine, and in some rare instances it increases in quantity, so 
as to become an important element of the secretion. The majority of 
cases of this kind hitherto recorded have not been very satisfactory, 
in consequence of the general dearth of detail respecting both the 
chemical and microscopical characters of the supposed fatty fluid. 
In some cases oil has been said to have been seen floating on the 
surface of the urine in large drops, even to the extent of ounces ;^^ 
but no instance of this kind has ever occurred to me, and I suspect 
that certainly, in most of such cases, a fraud has been practised by the 
patient. An oil-like pellicle, often observed on the surface of urine, 
from the formation of a pellicle of earthy phosphates, may have been 
mistaken for true fat. It has been lately shown, that during preg- 
nancy a portion of butter-like fat may form part of the pellicle which 
forms on the urine by repose (362). All genuine specimens of fatty 
urine that have occurred to me have been opaque, like diluted milk, 
and in the majority of instances have spontaneously gelatinized, like 
so much blanc mange, on cooling. To these the term oi chylous urine 
has been applied by Dr. Prout.^^ 

868. Great interest has become attached to the existence of fat in 
the urine, from the researches of Dr. Dichholz, and of Dr. G. John- 
son, who have stated that fatty matter not only exists in abundance 
in the urine in granular disease of the kidneys, but is even pathogno- 
monic of that afiidction. According to Dr. Johnson, fat or oil-globules 
naturally exist in the epithelial cells of the tubular structure of the 
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Fig, 80< 



kidneys ; and in the disease in question tlie fat increases so rapidl j 
m to press on tlie venous capillary plexuses on the exterior of the 
tubuli, so as to interfere with the return of blood from the organs. 
On the cells giving way or escaping from the tubuli, their fatty con- 
tents become mixed with the urine. 

369, The quantity of fatty matter thus mingled with the urine is 
far too small to cause it to assume any appearance by which its pre- 

sence can be detected by the naked eye. 
It is generally only to be detected by ex- 
amining the deposit which subsides from 
such urine by repose, and the epithelial 
cells (Fig. 80^ a) filled with fat-globules, 
and sometimes even casts of tubes con- 
taining them (Fig, 80^ b) may be observed* 
Dr. Johnson does not assume that this 
evidence of fatty degeneration is essen- 
tially present in every case of Bright*! 
disease, but that it is pathognomonic of 
one of the most frequent forms of that most serious disease*'^ 




Chemical CfmracievB of Opaque Fatty Urine (chi/hus urine f). 

870* On agitating the fresh urine with an equal bulk of ether in a 
tube, the fat is dissolved, and by repose a yellow ethorcal solution of 
it will float on the top of the urine, which, by thus losing the fatj be- 
comes nearly transparent. On decanting the solution, and allowing 
it to evaporate in a watch-glass, the fat is left in Jlittle yellow glo- 
bules, like butter^ and having a rancid odor. This fat readily melts 
by a gentle heat into a yellow oil, and slowly solidifies on cooling. 

Albumen often exists in chylous urine in its spontaneously coagu- 
lable fonn (fibrin), so that on cooling it readily assumes the figure of 
the vesseL In this respect the urine often remarkably varies, some- 
times losing its power of spontaneous coagulation for days together. 
Albumen is, however, even then present, and readily coagulates on 
the application of heat and nitric acid (317). In some cases which 
occurred to Dr, Prout, the albumen did not coagulate by heat^ although 
it did by nitric acid ; he hence considered it to be in an imperfect or 



* This point has been more falljr noticed iti coanecttQn miik ilie iubject of renal 
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hydrated state, like the albumen of the chyle. If a large proportion 
of fat exists, the fibrin, if present, is often prevented by its presence 
from coagulating ; in this case, after agitation with ether, so as to 
dissolve out the fat, a delicate tremulous transparent coagulum of 
fibrin will form on the surface of the urine, and beneath the ethereal 
solution of fat. 

871. MicroBcopic Characters. — Cases have been reported in which 
globules of fat, like those existing in milk, were detected by the mi- 
croscope. In all the specimens I have examined, the fat appeared 
to form a most intimate mixture or emulsion with the albumen, so 
that under the microscope nothing could be detected except myriads 
of infinitely minute particles floating in the fluid, generally unmixed 
with the slightest appearance of a globule of oil. More rarely, how- 
ever, the oily matter was readily to be observed in distinct globules, 
resembling those seen in milk. 

872. Pathological Indications, — These can scarcely be said to be 
accurately known. In the few instances I have witnessed of fatty 
urine, the patients have (with one exception, occurring some years 
ago in a lady, a native of China, remarkable for her emaciated con- 
dition, under the care of Dr. Protheroe Smith) shown a remarkable 
disposition to obesity. The continued presence of albumen coexisting 
with the fat, must, however, excite our alarm, for fear of the proba- 
ble termination of the ailment in diseased kidney and resulting in 
dropsy, especially if the recent statements of Dr. G. Johnson (369) 
are corroborated by more extended observations. In these cases 
there can be no question, notwithstanding the occasionally repeated 
assertion that albuminous urine is not always connected with renal 
mischief, that our most serious apprehensions must be entertained for 
the welfare of our patient. The more extended our experience be- 
comes, the more correct does the law laid down by Dr. Bright, of the 
almost necessary connection between persistently albuminous urine 
and diseased kidney, appear. 

873. I was indebted for the opportunity of investigating a well- 
marked case of this afiection to the kindness of the late Mr. Montague 
Gossett, in whose practice it occurred. This case was peculiarly in- 
teresting on account of several curious anomalies it presented, as well 
as from its affording an opportunity of correcting the account gene- 
rally given of the microscopicf characters of urine containing fat. 

The first specimens of the urine from the patient to which I have 
referred were given to me on April 14th, 1844, with an inquiry as to 
their nature ; one specimen was of specific gravity 1*018, somewhat 
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paler than usual, and was perfectly tranaparentj with the exception 
of a slight mucous cloud. The other specimens, stated to have been 
passed some hours before the former, resembled milk in color and 
general appearance, and was quite free from any urinous odor- It 
was faintly acid^ of specific gravity 1*020 ; the addition of either 
nitric or hydrochloric acid produced a considerable curdling. By re- 
pose, a cream formed on the surface of the urinej forming a layer 
one-tenth the thickness of the whole volume of fluid. When a drop 
of this milky urine was placed under the microscope, no oily globules 
could be seen when examined with an excellent ohject*glass of one- 
eigbth of an inch focus, by Powell ; the turbidity appears to have 
depended upon an immense number of particles^ so minute that under 
a magnifying power of 800 diameters they resembled mere points- 

I confess that I could not help suspecting that some addition had 
been made to the urine by the patient after its being passed ; an idea 
that at first gained some support from the fact that when the bladder 
was emptied by means of the catheter, the urine removed was found 
to be quite transparent and healthy. 

On April 22d, I saw Mrs. T in bed. She waa an extremely 

fat, flabby woman, about 35 years of age, the mother of several chil- 
dren. She expressed herself as quite well with regard to her general 
health, and only complained of the occasional milky state of the m^ine 
as possibly indicative of some threatening ailment. She stated to me 
that for several years she had been accustomed to pass milky urine^ 
especially during part of her pregnancies. On several occasions the 
urine, although not milky, had gelatinized on cooling so as to assume 
the form of the vessel like so much ordinary jelly. The appearance 
of the milky urine was exceedingly capricious, sometimes being con- 
stant for weeks together, and then disappearing for some time. She 
could trace no apparent connection between its appearance and &ny 
obvious exciting cause; it bore no evident relation to the quality, 
quantity, or hours of her meals, nor to the periods of menstruation. 
The only general rule she had observed regarding its appearance was 
that it most frequently appeared when she first voided urine on rising 
from bed, and hence she fancied it was prod need by lying on her 
back all night* It had become most frequent in its appearance since 
she had begun to grow fat. 

My vij^it was made about 2 P, M. ; Mrs. T — had not risen, except 
to pass water, since the preceding evening. Three specimens of urine 
were shown to me aa having been passed since an early hour in the 
morning. 
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The first specimen was like ordinary urine ; contained an abun- 
dance of pinkish urates, which disappeared by heat ; it was acid, and 
not coagulable ; contained no albumen. 

The second specimen was as pale as water, subacid, and, on heat- 
ing it, clouds formed in it from the coagulation of albumen. 

The third specimen was of a healthy amber color ; it appeared 
natural, and was free from albumen. 

The examination of these specimens certainly gave no satisfactory 
explanation of the natfire of the milky urine she had previously 
passed, and she declared that this was the first occasion on which 
she had failed to pass that kind of urine for some weeks. I intro- 
duced a catheter into the bladder, and a pint of fluid escaped, pos- 
sessing the odor, color, and general appearance of hot milk and 
water ; in fact, having none of the physical characters of urine. 

The specimen thus obtained was of specific gravity 1*010, slightly 
acid ; by repose a cream-like layer formed on its surface, leaving the 
lower portion of the fluid nearly transparent. I may remark that 
Mrs. T — had not partaken of any food since breakfast. 

This milk-like urine presented the following chemical characters. 

A. When exposed to heat, a large and tremidous coagulum of albu- 
men formed, becoming firmer and more solid on raising the tempe- 
rature to ebidlition. 

B. About four ounces of the urine were agitated with half an ounce 
of pure ether, and the mixture set aside in a carefully-closed bottle. 
On the following day the mixture had lost all its opacity, and pre- 
sented three well-defined layers. The lowest, forming the great bulk 
of the urine, was transparent, and consisted of urine deprived of the 
ingredients which had produced its previous opacity. On the surface 
of this rested a perfectly transparent and tolerably firm goagulum of 
fibrin, about a quarter of an inch thick, of a pale yellowish color. 
The superior layer consisted of an ethereal solution of fatty matter; 
this fiuid was of a fine golden yellow color. 

G. The ethereal solution was decanted and allowed to evaporate 
spontaneously ; a large proportion of yellow fat, closely resembling 
butter in color and odor, was left. It difiered from some specimeiis 
of fatty matter obtained by an analogous process from milky serum 
of blood, in not presenting any tendency to crystallize. This yellow 
fat readily fused by heat into a perfectly transparent oil, which slowly 
solidified by cooling, and it has undergone no change by keeping, up 
to the present period. 
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D. A portion of the urine left to itself for some time underwent 
no farther change than the formation of a thin creamy layer on ita 
surface : not the slightesj tendency to the formation of a fibrous 
coagulum appeared. 

E. A portion of the milky fluid was evaporated at a boiling tem- 
perature to dryness, and digested with hot water. The fluid was 
filtered^ and after concentrationj treated with nitric acidj when crys- 
tals of nitrate of urea slowly formed, 

874* I carefully examined the urine under the microscope, but 
not the slightest appearance of oil-globules, blood-discs, or pus- 
granules, could be detected; the opacity appearing, as in the first 
specimen given me by Mr. Gosaett, to depend upon the presence of 
particles so minute as to present no defined form ; appearing like 
mere irregular points when examined with a linear power of 800 
under an excellent achromatic microscope* The result of this exa- 
mination is completely opposed to the few statements recorded by 
Continental observers on the optical characters of fatty urine. Thus, 
M* L'lleritier has stated that oily globules can always be detected 
in fatty urine; and a similar remark was made by the late Dr. 
Simon, of Berlin. The latter has indeed stated, that he has met 
with three varieties of fatty urine : one in which the fat is merely 
diffused through it, and collects on its surface by repose^ as in the 
cases recorded by Dr* Elliotson ; the other in which the fat was 
combined with albumen; and a third in which the fatty matter ex- 
isted with casein as an emulsion, forming, in fact, true milky urine. 
In all these Simon states that fiit-globules could he seen by the 
microscope. 

375. This curious state of the urine is opidemic in the Mauritius, 
and accompanies a form of irritative fever. Mr. Rogers, surgeon 
to the police establishment in that island, has been kind enough to 
put into my possession some information respecting this curious ail- 
ment, and I have selected one of the cases he placed in my hands 
for illustrating this affection as it occurs there. 



Madame B — , residing in the Mauritius, nursing; an infant six tnontbs old, 

first suffered from dyseulery four months previously On its disappearance 
in three weeks, she became the subject of fever, puin in the back, sense of 
weight in the loins, and th^ecretioa of milk cjuite stopped. The urine 
gradually became of a light ochre-color, thick and opaque, like urine mixed 
with milk. On visiting ber (July, 1846)^ Mr. Kogcrs found her laboring 
under severe fever, with thick, full, and hard pul^ of 96, the puin in the 
right lumbar region aggravated bj presaure. Bowels eonfinedj but hud been 
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acted on by small doses of castor oil. The urine was acid, free from odor, 
specific gravity 1*015 ; a microscopic examination discovered in it myriads of 
minute irregular globular masses. When agitated with ether, the urine 
soon became clear^ a yellow fluid separating and floating on its surface. The 
urine, thus freed from fat, deposited albumen both by heat and nitric acid. 
After separating the albumen by heat and filtration, the concentrated urine 
yielded crystals of nitrate of urea on the addition of nitric acid. During 
this evaporation^ the fluid evolved the urinous odor^ which had been pre- 
viously absent. 



The urine consisted of Water, .... 
" Matter separated by ether, 

'' Albumen, 

" Urea, .... 

'* Extractive matter, . 

^ Saline matter, 



943- 

20- 

6- 

23- 

2- 

6- 



1000- 



A second specimen was collected a week or two later (July 22) ; it was 
less opaque, specific gravity 1010, acid. It contained an abundance of ovoid 
particles, about the size of pus-globules, quite smooth, mixed with epithelial 
cells and blood-discs. Agitated with ether, it separated into three layers by 
repose ; the uppermost was a white woolly matter (coagulated albumen), the 
next a yellow solution of fat, floating on the now clear urine. By a violent 
agitation, the two upper layers became mixed and floated on the urine, form- 
ing a loose coagulum. The composition of this urine was — 



Water, 9094 

Matter separated by ether, .... 7*0 

Albumen, 2*0 

Urea. ] 

Extractive matter, V . . . . 81*6 

Salts, ) 

1000* 



A third specimen was obtained August 8th. It was much less milky, 
pale yellow, specific gravity 1013, nearly neutral, under the microscope 
numerous blood-discs were visible, with a few pus-like globules with serrated 
margins. It consisted of — 



Water, 963*44 

Matter separated by ether, .... 6*00 

Albumen, 2*00 

Urea, 1 

Extractive, > 28*56 

Salts, j 

1000* 



334 



NON-CRYSTALLIFH OBQAITIO DEPOSITS. 



376, Dr, Bence Jonea, to whose zeal in these tnqtiiries we are sn 
much indebted, has recently published the result of his observations 
on this form of urine, and I must refer to his papers for a full account 
of his results. The following, however, are the most important con- 
clusions at which he arrived. 

1, The fat on which the milky aspect of the urine depends^ ap* 
pears after the absorption of chyle, but the albumen, fibrin^ blood, 
and alkaline salts, may be found even when no food has been taken^ 
and consequently no chyle formed. 

2, During absolute rest, albumen disappears from the urine, and 
does not reappear in any quantity, even after taking food, unless 
active exercise is employed. A short time before rising early, the 
urine gelatinizes by repose, but is free from fat. 

3, This state of urine does not depend upon the presence of an 
excess of fat in the blood, as proved by actual analysis. 

4, The seat of this disease is probably some alight alteration in the 
structure of the kidneys, by whichj when the circulation through 
these organs is most active j one or more of the constituents of the 
blood exude from the capillaries and escape into the urine. 

377* Dr. G. R* Bouyun, of Georgetown, Demerara, has de- 
scribed some cases of this disease, which seems to be often epidemic 
there, especially among the Creoles and negroes. The appeArance of 
the so-called chylous state of the urine appears to be in his cases 
always accompanied by attacks of irritative fever and emaciation like 
that of diabetes. Dr. Bouyun is inclined to refer this disease to 
some lesion of the assimilative functions, and has been successful in 
curing it by the free administration of a decoction of the Mangrove 
bark {Rhizophora racemosa). This remedy seems to act freely on 
the skin, increases tbe secretion, and alters the character of the 
urine, and improves the general health. 
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378. A peculiar form of fatty matter has been lately discovered 
by Dr* Florian Heller,** who has described it under the name of uro- 
steal ith. The patient was a weaver, 24 years of age, admitted into 
the Vienna Hospital, in February, 1844, under the care of Dn 
Bittner, for calculus. He labored under all the symptoms of stone 
in the bladder, and passed some small concretions, which on examina- 
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tion proved to be composed of a peculiar fatty matter. He was, 
therefore, treated with carbonate of potass, in doses of 5ij daily, and 
in fourteen days he lost nearly all the symptoms for which he entered 
the hospital. 

379. Diagnosis of Uro-atealith. — When small concretions of this 
substance are passed, they may be recognized by the following cha- 
racters. When fresh, they are soft, becoming, when dry, hard, yel- 
low, wax-like, brittle, and amorphous ; and by transmitted light, pre- 
senting a greenish-yellow color. By heat, this substance melts, puffs 
np, inflames, emitting a peculiar pungent odor between that of shel- 
lac and benzoin, and leaving a voluminous ash. In hot water it 
softens, but does not dissolve ; slightly soluble in alcohol, readily in 
ether ; the latter solution, on evaporation, leaves a residue, which as- 
sumes a violet-color by a gentle heat. Nitric acid dissolves it with 
slight effervescence, forming a colorless substance. 

880. (characters of the Urine. — The urine, in the only case in 
which uro-stealith has been hitherto found, was quite destitute of uric 
acid, but contained 12*63 grains of urea in 1000 of urine, was quite 
neutral, contained an abnormally large proportion of chloride of 
sodium, and deposited crystals of triple phosphate, mixed with fat- 
globules. Specific gravity 1*017, inodorous, color light yellow and 
whey-like. It was not rendered turbid by nitric acid. After the 
administration of the alkaline carbonate to this patient, the fatty 
matter appeared in the urine completely saponified, and then the ad- 
dition of ammonia, which previously scarcely affected the urine, pro- 
duced a reddish-brown color. 

381. Pathological Indications, — Unknown, from our experience 
being limited to the single case here related. The successful treat- 
ment by carbonate of potass will be a useful hint as to the treatment 
to be pursued if another case should fall under our notice. 



CHAPTER XIII, 

EEMABES ON THE THERAPEUTICAL EMPLOYMENT OF EEMEDIIS 
INFLUENCING THE FUNCTIONS OF TBB KIDNgYS- 



Assumed Capticious Influence of ft esc Remediea, 382 — First Law regalating 
Thenij 383 — Apparent Exception to, 384 — Second Law, 385 — Conditions for the 
Entrance of the Remedy into Circnlation, 386 — ^Time required for Abaorptitm of 
Saks^ 387— For Decomposition, 368— Illualrated in Alkaline SalUi 389— Id 
Mineral Wiitera, 389 — Diuresis opposed by Irritable Gastrointestinal Mucous 
Membrane, 391 — By Obstructive Diseases of the Heart or Livetj 392 — Dr, Bar- 
lo?r*« Eeiwarclies, 39S^Applied to the Ejcplanation of Iiregnlar Action of Reme- 
dke, 394 — Practical Conclusions, 395, 

382* It has been long stated by writers on therapeutics, and as 
generally admitted by tlie profession, tliat few remedies are so capri- 
cious in their action aa those which directly or indirectly influence 
the functions of the kidneys: in some patients, a diuretic effect 
being obtained by the first remedj prescribed in a most satisfactory 
manner ; whilst in other apparently parallel cases, all medicines have 
failed in stimulating the secreting functions of the renal capillaries. 
When we refer to the writings of authors on this subject, we find the 
remedies which are supposed to excite the urinary secretion arranged 
according to their preaumed modes of action ; and although there is 
always included a class of direct diuretics, or, in other words, of drugs 
which are supposed really to reach the capillary circulation of the 
kidneys, and stimulate the vessels by actual contact : yet daily ex- 
perience proves that even these^ too frequently, entirely fail in ex- 
citing the medicinal influence which has been accredited to them. 

As much importance has been attributed, in the preceding pages, 
to the impregnation of the urine with solventa for deposits, so aa to 
prevent the formation of a concretion, it becomes a matter of especial 
interest to devote a little space to the consideration of the question, 
whether by any means we can insure the exertion of a therapeutical 
effect upon the secreting functions of the kidneys, and whether the 
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apparently uncertain results of our diuretics and other analogous reme- 
dies are really as capricious as has been supposed. In a word, whether 
it is not in almost every case possible to predict, with tolerable cer- 
tainty, from the knowledge of a few general laws, what will really be 
the effect of a remedy destined to act upon the kidneys. 

883.' To save any unnecessary circumlocution, I may be permitted 
to state that I take it for granted that independently of absorption 
by the lymphatics, fluids can find their way into the various capilla- 
ries by direct. imbibition: and further, that living membrane is obe- 
dient, quoad imbibition and exudation, or endosmosis and exosmosis, 
to the same physical laws as when dead and removed from the body. 
A consideration of facts recorded by observers of credit in all modem 
works on physiology^** will afford ample data for admitting these 
several assumptions. It will then be necessary to consider, seriatim^ 
the laws which appear to be fairly deducible from recorded experience. 

Law 1st. — All therapeutical agents intended to reach the kidneys 
must either be in solution when administered^ or capable of being 
dissolved in the fluids contained in the stomach or small intestines^ 
after being swallowed. * 

No one in the present state of physiological science can dissent 
from this law; not the slightest evidence exists of the kidneys ever 
allowing a body not in solution to pass their capillaries without posi- 
tive breach of surface. It has, indeed, been stated that metastatic 
discharges of pus have occurred from the kidneys ; that the purulent 
effusion of an empyema has been absorbed, and finally excreted, by 
those organs. Such statements, however, admit, as we have already 
seen, of a much more direct explanation. The capillary and lym- 
phatic vessels can be readily submitted to microscopic examination, 
and no visible pores can be detected in their walls. How then is it 
possible that organized cells, consisting each of an investing granular 
membrane, with several distinct nuclei, can find their way through 
the walk of a vessel in which no visible pores can be detected, and 
permeate, without breach of surface, other capillary vessels in the 
kidney similarly organized ? , In the same way, it has been loosely 
said, that exudations of blood-corpuscles occur from the renal vessels 
in some cases of hsematuria. To this statement a similar objeetion 
applies. All experience goes to prove that no escape of blood-cor- 
puscles or pus-particles can possibly occur from a capillary without 

22 



338 



THIEAPBITTICAI. COITSIDBB ATIONS. 



actual solution of continuity. Where urine really contains hsemato- 
sine without actual lesion of vessels, the corpusclea must have buret 
in the capillaries, and allowed the oozing out of their contents, sa 
often occurs in purpura and scurvy* The researclies of Wohler"* 
have proved to a demonstration that for a body to he excreted hy the 
kidneys it must be actually in solution, and indeed they have shown 
thftt the function of these organa is strictly limited to the dbnination 
alone of substances in solution, 

384. I ana quite aware that an objection may be urged against 
tbese conclusions, founded on the presumed metastasb of purulent 
formzitions from their original seat and their subsequent deposition in 
tbe structure of distant organs, especially of the liver. To the m»* 
jority of such cases, when really accredited and free from fallacy, 
the coexisting presence of phlebitis will generally afford a sufficient 
answer • In some rarer cases, pus may escape from a deep*seated 
abscess by ulceration into a blood-vessel. In either case, if the pus* 
particles enter the current of the circulation, they would be hurried 
along with it, to be entangled in the capillary ramifications through 
which their size presents an insuperable obstacle to their escaping. 
Still, although such cases are by no means sufficiently numerous, nor 
in many instances sufficiently accredited, yet we are not justified in 
refusing to admit the possibility of a purulent deposit being occasion- 
ally absorbed. But this admission by no means implies that the pus- 
particles really enter the vascular system from the sac of the abscess. 
The process of absorption here is almost indubitably one of metamor- 
phosis, by which the elements of the pus are partly rearranged to 
constitute a soluble compound. The presence of oxygen, or saline 
mattersj or of an alkaline salt, conveyed in the arterial blood, will be 
amply sufficient to explain this reduction of the pus-particle to a «o/»- 
bUform^ without supposing its ultimate mctamorphic change into the 
elements of bile and urine to occur, as in the case of absorption of 
muscle (39). The liquor puris of pus contains tritoxide of protein in 
solution (tbe pyin of some chemists), and tbe accession of oxygen 
would soon be able to convert the solid pus-particles into a eimilar 
state, whilst the action of salts and alkalies in breaking up the par- 
ticle has been before explained (328),^ Pus thus dissolved and ab- 
sorbed may readiljr be deposited in its original form by Uie removal 
of its solvent, and thus we are enabled to avoid admitting tbe neces- 
sity of a nearly physical impossibility, viz., the absorption of a pus- 
particle through the parietea of a vein or absorbent. 
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Law 2d. — Bodies intended to reach the kidneys mustj to insure their 
absorption^ have their solutions so diluted as to be of considerably 
lower density than either the liquor sanguinis or serum of blood 
(i. e. below 1-028). 

885. Peculiar attention to this important law has been directed by 
the published remarks of Professor Liebig already referred to. It is 
founded upon the well-known phenomena described by Dutrochet,"* 
under the terms of endosmosis and exosmosis, or imbibition and exu- 
dation. They may be thus briefly described. Let a glass tube, open 
at both extremities, have a piece of animal membrane, as bladder, &c., 
tied firmly over one end. Partly fill the tube with syrup, and im- 
merse it in a glass of distilled water. In a short time the fluid will 
rise in the tube, the water having permeated the membrane and di- 
luted the syrup ; this is an example of imbibition or endosmosis. 
Empty the tube, partly fill it with water, and immerse it in syrup ; 
the fluid will now fall in the tube, exuding through the membrane, and 
diluting the syrup in the external vessel by exosmosis. As a general 
law, it may, as far as living tissues are concerned, be sufScient to 
state that when two different fluids, capable of mixture, be separated 
by an animal membrane, the fluid lowest in specific gravity will per- 
meate the membrane, to dilute the denser fluid. In dead animal 
membrane, whilst imbibition goes on, a certain amount of exudation 
occurs, but to a much smaller extent, and vice versd ; whether this 
also occurs in living tissue there are no facts before us to enable us 
to decide. 

386. When, therefore, saline substances, especially, are intended 
to be absorbed and ultimately to reach the kidneys, it is necessary 
that the density of their solutions should be much below 1-028; 
the proportion of solids dissolved in the aqueous vehicles prescribed 
being always less than five per cent. Daily experience in the em- 
ployment of remedies will show the importance of this law in a thera- 
peutical sense. Thus, a tolerably strong solution of the tartrate, or 
acetate of potass, will altogether escape the absorbents ; indeed, so 
far from being imbibed by the capillaries, it will actually excite an 
exudation of water from these vessels in the stomach and small intes- 
tineft, thus becoming diluted by exosmosis, and a sensation of thirst 
is excited, by which the patient is compelled to drink for the pur- 
pose of supplying the water removed from the blood by exudation. 
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In strong solutions, the salts alluded to stimulate the bowels and 
purge. The J are, moreover j said to act as hydragogue purgatives, 
producing watery motions, — a fact also capable of readj explanation 
on physical laws ; exudation of water from the oxhalents (capillaries) 
occurring, on account of the density of the saline solution traversing 
the intestines, just as cxosmosis was produced in the experiment of 
the tube of water immersed in syrup. We can hence readily per- 
ceive why half an ounce of acetate or tartrate of potass will purge, 
and a scruple of either excite diuresis. This statement has been 
lately called in question by Mr. F. W. Headland, in his elaborate 
and valuable Essay on the " Action of Medicines** (a work none can 
read without instruction), but a long and careful observation has 
quite convinced me of its accuracy and practical importance, 

387. The rapidity with which even properly adjusted doses of 
satine bodies reach the urine is liable to great variation from many 
causes, but from none more than from the influence of the preceding 
meal* As a general rule, the substance finds its way to the kidneys 
with the greatest rapidity when the stomach is empty. Some very 
interesting experiments, perforraed by Mr* Erichsen,^^ throw great 
light on this subject. This gentleman had under his care a lad who 
had been the subject of congenital extroversion of the bladder; the 
abdominal parietes and anterior wall of the bladder being deficient 
above the pubes to a considerable extent, so that the orifices of the 
ureters were visible* On ten different occasions a solution of ferro- 
cyanide of potassium was given to this lad, and the urine carefully 
allowed to drop from the ureters into a solution of sulphate of iron, 
so that the instant at which the salt appeared in the urine it was 
readily detected* The following table shows the results of the expe- 
riments : 
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888. When alkaline citrates and tartrates were administered, the 
time required for their appearing as carbonates (162) in the urine 
"was found to vary considerably. This admits of a ready explana- 
tion, not only in the influence of the previous meal, but in the per- 
fection at the time of the process of assimilation. For, as has been 
already stated, the salts of vegetable acids undergo decomposition 
only when the digestive functions are in a state of tolerable integrity, 
escaping metamorphosis when the assimilating powers are much de- 
pressed. Mr. Erichsen obtained the following results in his experi- 
ments on this patient : 

TtaM dnee the laet meal. 
3i hours, 
6 " . . 

12 " . . 

2 •' . . 

In the first two of these experiments the urine remained alkaline 
for several days after the administration of the salts. 

889. These facts are of the utmost importance to the success of 
our practice in the treatment of uric acid deposits, or gravel, by 
saline remedies, especially by phosphate of soda. This salt readily 
finds its way into the kidneys when administered in a diluted solu- 
tion ; but if prescribed in a saturated solution or in large quantities, 
it, like the tartrate and acetate of potass, excites exosmosis instead 
of endosmosis, and acts as a mild hydragogue cathartic. A similar 
remark applies to the majority of salts, of alkalies, and of earths. 
Most neutral salts are therefore diuretic, if properly administered so 
as to insure their absorption into the circulation ; once being absorbed, 
it is the duty of the kidneys to filter them ofi" from the blood, and 
hence they exert a diuretic influence, merely by giving the kidneys 
an extra amount of work to perform. 

890. All the natural waters are diuretic, and if drunk in equal 
quantities are nearly so in the ratio of their levity and consequent 
purity. Thus the nearly pure water of the Malvern springs, rapidly 
and readily enters the blood by endosmosis, and escapes by the kid- 
neys, whilst sea-water in equal doses causes the exosmosis of water 
from the intestinal capillaries ; hence exciting thirst and purging 
with fluid motions, scarcely inducing any diuretic action. On the 
contrary, sea-water, like all moderately strong solutions, diminishes 
the bulk of the urine, and causes it to escape in a more concentrated 
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form, simply from its inducing aa efflux of water from the Mood 
through the walls of the capillaries of the intestines, which would 
otherwise have escaped by the capillaries of the kidney* 

391. In diseases in which an extremely irritable condition of the 
gastro-intestinal mucous membrane exists, diuresis is often excited 
with great difficultj, and it is scarcely possible to cause any remedy 
to reach the urine hy direct absorption. Where there is any eonai- 
derable diarrhoea, and copiouB watery motions are excreted from the 
bowels, the urine is always scanty and high-colored, a condition 
necessarily arising from its concentration : water freely exuding 
through the intestines from the blood, and hence but little is left to 
escape by the kidneys. An extreme instance of this state of things 
is found in malignant cholera ; here, water is so rapidly pumped off, 
through the intestinal exhalents, that the blood is left absolutely 
riscid and thick. Hence the nltrogenized elements, which it is the 
duty of the kidneys to excrete, cannot he removed by the intestines 
in (Hmaequenoe of the escape of the water which would normally have 
washed them from the circulation ; and the patient dies from a 
retention of a poison in his system, which the kidneys are unable to 
remove. 

392. The laws just ilhis^t rated must be regarded as obtaining 
only when the entrance of water into the capillaries of the intes- 
tines is unobstructed ; and when no serious obstacle presents itself 
to the transit of the water with the blood from the intestinal capil- 
laries to the vena porta, through the liver to the ascending cava» 
thence through the lungs and heart to tije aorta, and finally to 
the emulgent arteries. When any obstacle materially interferes with 
the route thus taken hy the blood, in any part of its course, a 
smaller supply of water must reach the kidneys, and the urine will 
become diminished in bulk and increased in density « To take a 
familiar illustration : a patient labors under a contracted condition 
of either of the auriculo-ventricular openings of the heart, and drop- 
sical effusions occur. In consequence of the impediment opposed to 
the current of blood, the kidneys excrete but a small quantity of 
urine. The very dropsical effumons may be regarded as a sort of 
Ticarious effort to relieve the congested state of the veins by allow- 
ing the watery elements of the blood to filter through the walls of 
the smaller vessels. Again, if a patient has a cirrhose or hobnail 
condition of the liver, the portal circulation will be materially ob- 
structed^ and some eflects analogooB to those produced by a con- 
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tracted ventricular orifice are the result, viz., dropsical efiusions and 
diminished secretion of urine. In cases of this kind, no benefit can 
accrue from goading the kidneys by diuretics, unless the obstruction 
can possibly be lessened or removed. They may be irritated by 
stimulants like cantharides, copaiba, or squills, until congestion or 
something worse occurs, without increasing the secretion of urine, 
simply because the fluid elements are prevented from reaching the 
kidneys. In cases of this kind, the physician at once sees that all 
direct diuretics are comparatively useless, and he wisely endeavors 
to remove the dropsical effusion by remedies which, like elaterium, 
exert a hydragogic action on the intestines. 

393. The attention of the profession has been especially drawn to 
these conditions by the researches of my friend and colleague, Dr. 
Barlow. He has, morever, announced the very interesting fact, 
that whenever a stricture or other obstruction exists in the course of 
the small intestines, sufScient to prevent fluids readily passing along 
them, the urine will be diminished in bulk in the direct ratio of the 
proximity of the obstruction to the pylorus ; nearly absolute suppres- 
sion of urine occurring when the stricture is so high up as to allow but 
a small quantity of the fluid contents of the intestines to be exposed 
to the absorbing influence of the portal capillaries. So absolutely 
does this obtain, that the observation of the bulk of urine secreted 
has been proposed by Dr. Barlow as a mlans of diagnosticating the 
seat of obstruction in cases of insuperable constipation. The pro- 
position laid down by the discoverer of these facts may properly be 
assumed for a third law governing the influence of remedies intended 
to excite the action of the kidneys. I give it in Dr. Barlow's own 
words: 

Law 8d. ^'^ If a sufficient quantity of water cannot be received into 
the smali intestines j or the circuit through the portal system in the 
vena cava ascendenSy or thence through the lungs and heart into 
the systemic circulation^ be obstructed^ or if there be extensive dis- 
organization of the hidneysy the due secretion of urine cannot be 
effected:' 

894. I think, then, that the so-called capricious effects of most 
diuretics, or the entrance of any remedy into the renal circulation, 
may all be explained by one or other of the foregoing laws, and that 
the supposed uncertainty attending their action is, in most instances, 
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to be traced rather to a want of discrimination on the part of the 
practitioner, than to any fault in the remedj. An example or two 
of this kind will he scfficient. Bitartratc of potass is regarded as a 
diuretic; if a drachm of it be administered with a Httle fluid, or in 
a eonfeetion, it irritates the intestines, produces fluid motions, and 
the kidneys are scarcely affected. Let the same quantity of the 
drug be dissolved in water and then given ; it is imbibed by the 
capillaries, and causes an increased excretion of water by the kid- 
neys, in accordance with the first law. Snfficient examples of the. 
second law have been given already. Of the third we have an ex- 
cellent illustration in the action of mercury and other cholitic drugs 
in ** directing," as it has been termed, the action of a diuretic. 
Thus let uls suppose we are called to a patient in whom a sluggish 
Btate of the portal circulation exists, the liyer being congested 
or even myristicated, and from some tiropaical effusion, or other 
symptoms, we are anxiouB to stimulate the action of the kidneys* It 
is notorious that in these easea the acetate of potass, nitric ether^ 
squill, and other active diuretics, may be prescribed in vain ; hut fts 
soon as moderate frequently repeated small doses of piL hydrar- 
gyri, or hydrarg c* creta, or even aloetie remedies, have been admi- 
nistered, and the liver disgorged of its contents by a free secretion 
of bile, the kidneys begin to act as the almost necessary result of a 
readier circulation of poftal blood. Experience has shown that 
there is perhaps no diuretic so v a hi able in dropsy connected with 
congested or even contracted liver, as a combination of the squill 
with a little blue-pill. Many remedies regarded as diuretic, probably 
really act in this manner; thug col chic um appears to influence the 
secretion of urine by its stimulating the macous membrane of the 
duodenum, and thus by irritating the orifice of the common eholedic 
duct, produces an increased secretion of bile and pancreatic juica^ 
and indirectly relieves a loaded state of liven Taraxacum, a popu- 
lar cholagogue, owes its diuretic action, in all probability, to a similar 
cause* Aloes in small doses, and other remedies, may be referred 
to this category. 

Again, in heart-disease, especially when from a contracted mitral 
orifice, or from dilatation of the organ, a loss of relation between ita 
cavities and their orifices exists, and dropsy results, the exhibition of 
stimulant diuretics is nearly valueless. Here, the guarded employ- 
ment of the infusion of digitalis, by soothing the irritability of the 
heart, and calming the irregular circulation^ virtually diminishes the 
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congested state of the vascular system, and acts indirectly as an 
excellent and efScient diuretic* 

895. From the above observations the following practical con- 
clusions may be drawn : 

1. Whenever it is desirable to impregnate the urine with a 
salty or to excite diuresis by a saline combination, it must be 
exhibited in solution, so diluted as to contain less than five per 
cent, of the remedy, or not more than about twenty-five grains 
in an ordinary draught. The absorption of the drug into the 
capillaries will be insured by a copious draught of water, or any 
diluent, immediately after each dose. 

2. When the urine contains purpurine (187), or presents 
other evidence of portal obstruction, the diuretics or other reme- 
dies employed should be preceded or accompanied by the ad- 
ministration of mild mercurials, — taraxacum, hydrochlorate of 
ammonia, or other cholitic remedies. By these means, or by 
local depletion, especially by leeches to the anus, the portal 
vessels will be unloaded, and a free passage obtained to the 
general circulation. 

8. In cases of valvular or other obstructions existing in the 
heart and large vessels it is next to useless to endeavor to excite 
diuretic action, or appeal to the kidneys by remedies intended to 
be excreted by them. The best diuretic will in such cases be 
found in whatever tends to diminish the congested state of the 
vascular system, and to moderate the action of the heart ; as 
digitalis, colchicum, and other sedatives, with mild mercurials. 

* I cannot avoid alluding to the extreme value of a combination of iron with 
this important drug, in the dropsical effusion arising from contracted mitral orifice. 
The benefit resulting from tinct ferri sesquichloridii ^xv, with icffusi digitalis 3ij, 
every five or six hours, the bowels being kept freely acting, is really very remark- 
able. This combination of a direct sedative with the hasmatic tonic is not so 
unphilosophical as may at first sight appear. The digitalis obviously allays the 
morbid irritability of the diseased organs, whilst the iron supports the vital powers, 
and enables the blood to act as a healthier stimulant to the heart itself. 
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Blood DepurattoQ by the Kidneys, 396 — Crisis by Urine, 39T — Elimination of Poi* 
sons, 398 — Evidence of Blood Depuration in Ague, 399, 400 — In Acute Ebea* 
matiism, 402 — Aided by RemedieSj 403^*Diuretica, 404 — E^nal HydragogueB, 
405 — Renal Depumnta, 40ft — Their InHuence in Disease, 408 — Persiatence of 
Miasmatic Poison, 40y — Therapeuiical Value of Acetate of Potass, 410^ — In Con- 
junction with Mereuriahin Ague, 411 — ^Suecesiful Treatmenl of Rlienmatiani by 
the Acetate, 413 — Uae of Nvtrftte of Potasa, 414 — Renal Depurants as SabsU* 
tutea for Mercurial Alterants, 415 — Superiority of Acetate, Citrate, and Tartrate, 
over Carbonates of Alkali eS} 416^ 

896, Ekough has been advanced in the earlier chapters of this 
work, to prove that the function performed by the kidneys is far 

more exalted than that popularly assigned to these organs. ' It is 
true that they da act as purapa, and remove from the blood a con- 
siderable quantity of water (51), and hence the bulk of the fluid they 
excrete is often most erroneously assumed to be a measure of the 
perfection of their office. This is, howerer, as we have seen> but a 
small part of the renal function (32) ; and, indeed, by no means in 
many animals, especially birds, reptiles, and inaectSj is it even a ne* 
ceasary one (87). But in all classes of animals, the kidneys, by act- 
ing as blood-depurant^j are ever active in preserving life by remov- 
ing from the circulating mass, containing^ as it does, part of the 
sewage of the body (40, 45), certain matter, which , if retained, would 
produce, not merely inconvenience, hut death. Every animal de- 
velops, in its own organism, during the process of metamorphosis of 
tissue (38), a series of nitrogenized substances, which are, if allowed 
to accumulate in the blood, as poisonous to it as the deadly secretion 
of the puff*adder is to a person into whose blood its fatal bite haa 
conveyed it. Hence, altbotigb the influence of the skin, the lungs, 
and the liver, in preserving the blood in a state fit for the nutrition 
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of the body is well recognized, and its importance admitted, we can 
hardly attribute sufficient consequence to the depurating influeiice of 
the kidneys. 

397. We have seen how remarkably the kidneys act in depurating 
the blood of bile wheh the hepatic functions are impaired (187) ; and 
how, by this remarkable compensation of function^ life is preserved 
for a very long period after the liver has ceased to excrete anything. 
We have also noticed the application of Wohler's law to the function 
of the kidney, and have seen that the urine holds in solution a very 
large number of bodies, whose retention in the blood would be in- 
jurious to health (383), although they generally appear in the excre- 
tion in a metamorphosed state ; thus benzoic acid, hydruret of sali- 
cyle, and sulphuret of potassium, when taken into the stomach, ap- 
pear in the urine respectively as hippuric acid, salicylic acid, and 
sulphate of potass. 

In the lectures I had the honor of delivering before the Royal 
College of Physicians, in the spring of 1848, 1 entered at some length 
into this subject, especially in relation to the observations of the old 
physicians, who watched with the utmost attention the critical changes 
occurring in disease as evidenced by certain changes in the urine. 
The crisis by urincj indeed, a term as old as the father of physic 
himself, was always looked for as an indication of the depuration of 
the blood from the '^ deleterium quid,'' which was assumed to be, by 
acting as a ferment, the exciting cause of disease. Indeed, the 
modern zymotic theory of disease is but the revived hypothesis of 
Sydenham, Morton, Willis, and their contemporaries, and the study 
of the works of the latter physician especially is of great interest in 
connection with this subject. I am quite aware that many, in com- 
mon with myself, have often wondered that this crisis by urine was 
80 seldom discovered now, at the bedside, especially in cases of fever. 
But this does, I think, admit of some explanation ; for on referring 
to the history of fevers earlier than the last century, it is impossible 
to avoid noticing the remarkable tendency to well-marked periodicity 
they all exhibit. It might, indeed, almost be doubted whether a 
genuine continued fever was ever then met with. The greater pre- 
valence of malaria and marsh-miasm in this country, from the exis- 
tence of larger tracts of unreclaimed and undrained marshes, will, to 
some extent, explain the marked periodicity then observed in fever. 
That a critical change in the urine (by which I mean a change syn- 
chronous with alterations in the phase of disease) does exist in peri- 
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odical fevers or agues, and can readily be detectedj has been^ I hope, 
sufficiently proved in the lectures referred to. 

398- It is hardly necessary to say that I do not mean to asdert that ^ 
the materiel vvorhi does escape by the kidneys unchanged^ and tliat 
these organs can really separate from the blood the actual miasmatic 
poison of ague or other zymotic disease. But I am anxious to L^xpress 
my belief in our being able by remedies to decompose or modify such 
poison, and enable the kidneys to remove it in a metamorphosed state, 
We have, however, some evidence that certain organic matters easily 
decomposed, are really occasionally excreted from the kidneys un- 
changed \ thus quinine, daturine, and some other of the vegetable 
alkaloids are thus carried off in the urine* The Kamschatdale debauch 
on the Amanita mnsoaria is a good illustration of the kidneys receiv- 
ing a poison from the blood unchanged, A party of men will eat 
this fungus and luxuriate in the sensual excitement of its intoxicating 
influence J and when this has passed off, the further supply of Amanita 
being exhausted, they can keep up the revel by drinking the urine 
they excrete. 

399. In watching disease, we must not hope to obtain evidence of 
critical depuration of the blood by merely looking at the urine, Thk 
can alone be detected by carefully collecting the urine of each twenty^ 
four hours, measuring and taking the Bpecific gravity of the w^hole. 
Then, as we have already seen, a close approximation to the amount 
of solids contained in the urine can be obtained by a single calcula- 
tion (59). From a very careful set of observations carried on during 
several years in the wards of Guy's Hospital, in which I have been 
aided most zealously by my clinical reporters for the time, we have 
determined the fact that in every case of agne, a remarkable relation ^ 
was observed to exist between the accession of each paroxysm, and ^ 
the diminished excretion of solids in the urine, and consequently less 
perfect depuration of blood. The following cases^ being two of the 
earlier ones on which this observation was made, will illustrate this 
statement; they were reported by Dr, Robert Finch, now of Green- 
wich : 

Owen 8 — , at 27, by occupatiou a bmUtyer's laborer, admitted into 
L4i£aru9 ward, May Slat, 1845, under Dr, Qoldln^ Bird, His hiM reaidence 
was at Bankaide; before that, for some time at Grftvesend* Previoug Health 
good ; said that ho had lived temperately, and once suffered frotu fiypltilts. 

Five months ago, at Gravesend, he first had a shivering fit, followed by tht \ 
usual hot and sweatiog stages ; he entered Guy*s Hospital under the eare 
of Dr BarloWj and left in three weeks welL On April Ist, the first attack 
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appeared rather irregalar in its stages, and, to use his own expression, he did 
not "shake out/' The paroxysm returned every alternate day, at about 
three o'clock in the afternoon. In the previous illness they appeared at noon. 
On admission, aspect sallow and melancholy; complained of frequent 
giddiness, with a sensation of dulness and stupor. Abdomen flatulent, pain- 
less; no appetite; bowels confined; tongue clean and moist. No evidence of 
enlarged spleen or liver. Urine, sp. gr. 1028, depositing pink urates^ and 
eontaining a little biliary coloring matter^ but no albumen. 

Hyd. c. Creta, Ipecacuanbee, ail. gr. j ; Ext. Conii, gr. iij, t. d. s. 

May 22d. — Had a paroxysm yesterday at 3 o'clock, lasting about four 
hours; complained of "cold creeping" down his back. — P. 

23d. — A paroxysm at 3 a. m., lasting not much more than two hours; 
bowels act freely ; dejections pale, — P. 

24th. — Felt better ; in good spirits. — P. 

27th. — No return of ague; aspect improved and less sallow; urine depo- 
nting urates, stained pink with purpurine; bowels acted freely; skin rather 
hot and inactive. — P. 

29th. — Improving in health and spirits; complained of shivering between 
the scapulso. Urine pink from purpurine, but not letting fall a deposit. 

BeeberiDse Salphatis, gr. j, ter in die. 

June 2d. — ^Yesterday at noon had a severe paroxysm; shivered severely 
for three hours, followed by a long and severe hot and sweating stage; 
bowels confined for two days. — P. 

Pil. Cal. c. Uyd. iij, hd,c nocte. 

3d. — Another paroxysm, but not so severe; urine alkaline. 

Beeberinae Sulphatis, gr. j ; Pil. Hyd., gr. j, t. d. s. 

5th. — Another attack this morning; urine acid; perspiration neutral. — P. 
7th. — Quite well yesterday; this morning had a slight shivering at 10 A.M., 
but no hot and sweating stage; seemed dull and stupid. 

Beeberinse Sulphatis, gr. j, ter in die. 

10th. — No return of ague; appetite good. — P. 

13th. — Progressing favorably; had a healthy tint of the whole surface of 
the body. 

16th. — Complained of a little giddiness, otherwise quite well. 

17th. — Convalescent. Made nn out-patient, and remained free from ague 
as long as he was kept under notice. 

The following is a tabular view of the examination of the urine of 
this patient : 
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The proportion of solids excreted in a given time* b calculated 
from the specific gravity, according to the table before alluded to, 
and therefore must be regarded as approximately^ not absolutelyf 
correct (59). 

400. In this case we had to treat a patient who had been long im< 
mersed in malaria, who had Buffered from a previous attack of agne^ 
and whose portal circulation was interfered with. Although no en- 
largement of the liver or spleen could be detected by "palpation," 
still the jaundiced urine and sallow miasmatic melancholic aspect 
sufficiently attest the torpid mode in which the liver was carrying 
on its functions. 

On looking to the table of the urinej it must he admitted that there 
exists, to say the least, some curious coincidences between the free 
action of the kldneysj quoad the excretion of the aolids, and the im- 
provement of the patient. The unusually large quantity of solid 
constituents removed by the kidneys of this patient is remarkable, 
and certainly very unfrequent. Whether this was owing to any 
idiosyncrasy, I have no means of knowing. 

On referring to the table, we find that on May 23d, but 352 grains 
of solids were removed by the kidneys in twenty-four hours ; the 
patient's disease not having then shown any tendency to yield to our 
remedies, and bile existed in the urinej the quantity of solids in- 
creased to the SOthj on which tlay it reached the remarkable quantity 
of 1054 grains ; on the Slat, it suddenly fell to 743 grains ; and in 
the succeeding twenty-four hours, the paroxysm, absent for several 
days, returned. On the following day, June 2d, the urine was alka* 
Ene for the first time, and contained less than half the quantity of 
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solids which existed four days previously, and he had a most severe 
attack on the next day ; the kidneys became more active, and a less 
severe attack appeared on the 7th, when the solids again fell to a 
minimum ; after this time they were again copiously excreted, and 
the ague finally vanished. 

Maiy H , set. 13 years, admitted May 28d, 1845, into Martha ward, 

under Dr. Oolding Bird. She was bom at Sheemess, and had lately re- 
moved to Dcptford ; had scarcely suffered from any illness before the pre- 
sent one. Although well developed for her age she had never menstruated. 

Three years ago she first suffered from ague of the quartan type, two 
dear days elapsing between the attacks ; the paroxysm then commencing at 
noon, and appearing pretty r^ularly in spite of treatment for two years. She 
then left Sheemess, and came to Deptford, and shortly after attended Guy's 
Hospital, as an out-patient, under Dr. 6. Bird. She was cupped over the 
spleen, and took quinine, so that in a month she appeared cured, and re- 
mained well for eight months. Lately she had become emaciated ; a month 
ago, ague again appeared ; still quartan in type. 

On admission, the skin was active, althougn cold ; aspect not very sallow, 
but dull and stupid ; pulse quick, although small and regular ; no appetite ; 
complained of thirst, and occasional bilious vomitings. There was consider- 
able pain across the forehead, and from her mother's account she was light- 
headed at night. On examining the abdomen, the spleen could be felt de- 
cidedly enlarged. Urine stated to be high-colored during the paroxysm ; 
pale in the intermissions. 

May 24th. — Had a paroxysm to-day, lasting from noon to six in the 
evening. 

Hyd. c. Creta, gr. ij ; Ipecac, gr. j, ter in die. 

27th. — Paroxysm came on at noon, as usual, and continued seven hours. 

BeeberiosB Salphatis, gr. j, 4ta qaaqae horft. 

Pftroxysms absent. 

29th. — Pretty well, but the skin hot and dry. — P. 

Slst. — No ague yesterday ; skin acting freely ; bowels confined. 

Rep. Beeberinae Sulphatis. 

Pil. Hjdrarg. gr. iij ; Ex. Goloc. Co., gr. yj, alt nocte. 

June 3d. — No return of ague ; too much heat of skin ; the tongue had a 
white fur with elongated marginal papillso (strawberry tongue). 

Angeatur dosis Beeberinse ad gr. ijV 

^ 7th. — Going on well ; tongue the same ; cheeks flushed, but the skin per- 
spirable. — P. 

14th. — Progressing &vorably during the week; the tongue had cleaned. 
She seemed very well. — P. 

17th. — Not so well ; some gastric disturbance, owing to some irregularity 
in food. 

Zinci Salphatis, 9j, statim. 
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20tb. — Was well afler the emetic. 
27th, — Convalescent. 

The following table presents a view of the patient* s urine whilst 
under treatment ; 





lluid-ouueei 


Fpofjflc 
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t»ftte. 


to i* fequ™. 
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f< 
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Alkaline. 


65 L 


" 1 


30 


1-020 


Acid, 
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A glance at this table shows that pari pa9»u with the patieiit*B 
improvement, a gradual incrcane occurred in the solids excreted by 
the kidneys. No ague appeared after the blood had been depurated 
of 538 grains of effete tnattcr, on the 28th of May, In this case, 
unlike the last, although the patient had long been exposed to the 
poiioo of marsh malaria, she did not suffer any relapse, and she re* 
mained well during two years, when she again came under my care 
as an out*patientj with a very slight attack of ague, 

401, I hope that I shall not be misunderstood in the Unc of argu- 
ment I have adopted. Although believing most completely that ague 
is primarily excited by the influeuee of a peculiar septic poison derived 
from marsh malaria, I do not for a moment assert that thi@ particular 
poison is excreted in the urine during the recovery of the patient 
(898). The great influence of the malarious poison is iu all proba* 
bility essentially and primarily exerted upon the nervous system, 
especially on the organic or ganglionic structures, ^which preside so 
importantly over the function of secretion. Thus^ all the secretions 
elaborated in a body become affected; and, as is well known, a re- 
markable tendency to congestion is observed in the portal circulation 
destined most particularly for the depuration of matters rich in oarbon. 
There can be no doubt that the unhealthy secretions thus formed, 
become active agents in keeping up in the body the impression of the 
disease. One of the great elements of successful treatment must of 
necessity be the depuration of the blood, and thus, by freeing the 
system from the depressing influence of these vitiated matters, allow 
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the vital powers to throw oflF the influence of the poison which for a 
time oppressed them. The influence of small doses of mercury in the 
treatment of ague is well known ; by a gentle but persistent appeal 
of this kind to the liver, the patient is immensely relieved, and his 
ultimate cure expedited. Contemporaneously with this, the aspect 
generally becomes less sallow, a sufficient indication of the liver be- 
coming active in depurating the blood of carbon. Then, under the 
influence of that very curious class of remedies, the anti-periodic 
tonics, the paroxysms become less, or quite vanish, whilst ample evi- 
dence is afforded of the kidneys performing the important duty of 
filtering from the blood highly nitrogenized substances, in the rapidly 
increasing amount of solids existing in the urine. 

402. It is not in ague alone that this remarkable critical increase 
in the excreted solids of the urine is observed; the same thing is, if 
possible, still more marked in cases of some other diseases, especially 
acute rheumatism. In every case of this affection in which the urine 
was carefully collected, and the quantity of the contained solids cal- 
culated, we invariably found that whenever the patient improved, the 
quantity of solid urinary excreta steadily and considerably increased ; 
any relapse being attended with as remarkable a diminution. These 
observations were neither small in number, nor hastily made; they 
extended over several years, and amounted to upwards of four hun- 
dred in different diseases. 

403. Having thus accumulated sufficient evidence to prove that 
the old idea of washing away a materies morti from the blood, by 
the urine, was at least based on truth, the next question for conside- 
ration was how far it was possible to aid this function of blood-dfepu- 
ration; and thus, by expediting the removal of noxious matters from 
the system, hasten the cure of the patient. That we do possess such 
means, I am as convinced as I am of the existence of the function of 
blood-depuration itself; but before alluding to the proposed plan for 
effecting this, it is requisite to point out a very important distinction 
to be made in the different remedies commonly employed to stimulate 
the kidneys. 

404. The class of direct diuretics, therapeutically distinguished 
from those which act indirectly, by modifying the supply of blood to 
the kidneys, or by otherwise influencing the capillary circulation in 
these organs, although limited to remedies which are supposed to 
stimulate the structure of the kidneys by actual contact, contain 
nevertheless a very heterogeneous collection of substances. Thus can- 

23 
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tliaridea and nitrate of potass are both regarded as direct diuretic% 
and yet their influence is really of the most opposite kind. In 
word, 8ome diuretics are alone active in increasing, nearly exclusively, 
the water discharged by the kidneys; whilst others, as I have proved 
I hope beyond all doubt, increase the excretion of solids from the 
blood. Even independently of any chemical explanation of this dif- 
ference of their actiouj the researches of Mr* Bowman enable us to 
suggest a probable physiological solution of this curious fact^ by sup- 
posing that the vascular tutts of the kidneys are especially stimulated 
by one series of diuretics to induce the exudation of more water from 
the blood, whilst the other series especially increase the formation of 
epithelial structure. 

405, With the value of ordinary diuretics, or renal Jiydragogmif 
every practitioner is familiar ; their utility in carrying off undue ac- 
cumulations of fluid in the system is well known and appreciated* 
But I am anxious to claim for the depurating or chemical diuretics, 
or renal depuranit^ the careful consideration of the physician, be- 
lieving that they constitute a class of agents now almost completely 
neglected^ and indeed hardly recognized, and yet of the highest value 
in the treatment of disease- 
To the class of renal hydragogues belong all those agents which 
out of the body exert no chemical effect on animal matter, as squill, 
copaiba, broom, juniper, guaiac, lytta, &c. All these, in the absence 
of any opposing cause connected with mechanical obstructions to the 
free course of the ciroilation, will, it is well known, increase the dis- 
charge of fluid by the kidneys, and become often valuable agents in 
enabling UB to successfully treat dropsical accumulations, If the 
urine secreted under the influence of theise diuretics be examined, the 
quantity of solids present will not be found to much exceed the nor- 
mal quantity^ unless a considerable quantity of water or other bland 
fluid be taken at the same time* After I had fully satisfied myself 
€*f the general truth of the facts now mentioned^ I was much gratified 
by meeting with a paper by Professor Kramer,*^ on this subject. He 
administered to persons in health different diuretic agents, and having 
collected and analyzed the urine secreted, he found the proportion of 
solids seldom exceeded, and was often rather less than the normal 
average; and hence concluded that these agents had no physiological 
action on the system ; at least, so far as the excretion of solids was 
concerned: **Dass die gewohnlich sogenanntcn Diuretica ohne alld 
physiologische Wirknng sini*' I adduce Kramer's observations ia 
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preference to my own, as they were evidently not made under the 
influence of any preconceived view, as it is evident from his paper 
that he had no knowledge whatever of the facts I have alluded to. 
I have calculated the following table from his experiments : 





Solids in the urine 


CombosUble 




M tdidna giyen. 


of twenty-fonr 
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Saline matters in. 
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None, .... 
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1'13 ounces. 
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1-18 " 
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Ml " 
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S<}uill, .... 
Digitalis, 


2-25 " 


1-04 « 


1-21 « 


2-45 " 


1-28 " 


MY « 


Guaiac, 


2-43 « 


1-38 " 


1-05 " 


Golchicum, . 


2-32 *' 


1-36 " 


0-96 « 



RemedieSy then, which exert no chemical action on organic matter 
out of the hody^ appear to he incapable of atigmenting the quantity 
of solids in the urine, and hence are only of use in increasing the 
elimination of water ; they may, and do act as renal hydragogueSy 
hut not as renal depurants. 

406. We have next to notice those remedies among the reputed 
diuretics which exert the influence I have alluded to, and which, ac- 
cording to my own observation, act as renal depurants by increasing 
the metamorphoses of tissue, and act as depurating agents. This 
class includes the alkalies, their carbonates, and their salts, with such 
acids as in the animal economy are capable of being converted into 
carbonic acid, including the acetates, tartrates, citrates of soda and 
potass.* These remedies all act alike, actively stimulating the ex- 
creting function of the kidneys, and generally augment the bulk of 
the urine ; but they do more, they actually increase the metamor- 
phoses of tissue by, in all probability, a direct chemical action on the 
elements of worn-out and exhausted tissues, or other matter in the 
capillary laboratory of the body. It is well known that alkalies and 
their carbonates readily dissolve albumen out of the body, and even 
break it up into various secondary products. Thus, digested with an 
alkali, albumen yields leucine, protid, and cry thro-protid (bodies allied 



* Among these ought to be specially mentioned liquor potassse, the action of 
which has been so carefully and ingeniously determined by Dr. Parkes. When 
given while food is in the stomach, it acts merely as an antacid ; but when given 
on an empty stomach, it passes into the blood, facilitates the decomposition of pro- 
tein compounds, and thus liberates sulphur, which, combining first with oxygen 
and then with the potass, is eliminated by the kidney, as sulphate of potass. 



356 



RIHAL DEPUBANTS, 



to gelatine), formic acid, and other compounds* In like manner 
casein is broken up into ty rosin, leucine, valerianic acid, and other 
eletuents. It is exceedingly probable that some such clianges occur 
in the living organism itielf, and we should almost expect to find the 
chemical diuretics effecting important changes* This I \mve repeat- 
edly confirmed by absolute Gxperiuient* But one illustration, one 
I have already published, may be taken as an example of the rest* 
A young lady was for some time under my care, laboring, among 
other things, under a condition of the orifice of the urethra whicli 
prevented her passing water without the aid of a catheter ; thus ad- 
mitting a very accurate examination of the quantity secreted in 
twentj-four hours* This, when no luedicine was exhibited, was col- 
lected and examined; and afterwards three drachms of acetate of 
potass being administered in the course of twenty- four hours, the 
urine secreted in that time was collected and analyzed. The results 
are shown in this table : 
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407, The results of these analyses show that, after deducting the 
excess in the amount of soluble salts, arising from the conversion of 
acetate of potas^s into carbonate in its transit from the stomach to the 
kidneySj the solids of the urine, separated from the blood under the 
intiiience of the chemical diuretic, exceed those excreted without its 
aid by 190 grains. We further learn, that although a large propor- 
tion of matter was metamorphosed into both uric acid and urea after 
the administration of the aceiatCj still that the greatest increa^ie was 
in that mixture of organic products set down as extraeiivef and which, 
as we have seen, consieted chiefly of creatine, creatinine, uroxanthiiif 
and matter rich in sulphur (103). In the example adduced, not only 
did the patient lose an excess of 30 ounces of water in tweniy-rour 
hours^ but she wa%t€d to the extent of 190 grains more than if no 



BLOOD DBPURATION. 357 

remedy had been given, and to this extent had the blood been depu- 
rated of those elements which yielded easiest to the influence of the 
alkaline salt. As it cannot be denied that vital force is ever active 
in opposing the chemical changes to which all living fibres are ob- 
noxious, it is fair to assume that this resistance will increase with the 
vital endowments of a part, or, in other words, that the elements of 
our frames resist chemical influences in the ratio of their vitality. It 
would follow that such constituents of our body as present the 
greatest departure from health are less highly vitalized, and thus 
would be expected to yield the easiest to the influence exerted by the 
alkaline diuretics or renal depurants. As a result of this view, we 
should expect that when we cause an alkaline carbonate to circulate 
through the blood, it exerts an influence on the nascent elements of 
those matters less highly influenced by life, resembling that which it 
exerts on dead matter, aiding their resolution into substances allied to 
those produced out of the body, and actually causes the matter to 
assume so soluble a form as to allow of its ready excretion. This 
remarkable efiect of the alkaline diuretics (although now demonstrated 
by actual experiment, and the results of their chemical influence de- 
tected in the stream by which they are washed from the body), was 
not overlooked by the observing physicians of former years. It was, 
indeed, acted upon by the old physicians — witness the host of apo- 
zems, diuretic decoctions, and diet-drinks, in which renal stimulants 
abound ; and let us not shut our eyes to the success of the practice, 
for unless we deny all credence to the statements of the painstaking 
practitioners of past times, those who will read their quaint records of 
cases will learn how generally they succeeded in curing the effects of 
a eacO'Cemia^ an unhealthy blood, as evidenced in various eruptive 
affections, cellular membranous sores, furunculi, and very many such 
ailments. It is true that in looking at some of their prescriptions we 
do not generally observe remedies which have now much confidence 
placed in them as trustworthy diuretics, but then an important ele- 
ment of their potions is most undoubtedly the water of the decoction 
employed, not in doses of tablespoonfuls, but, as was common in 
former days, of pints. A most important truth here demands our 
attention. It may be said that it is true that if a patient takes a pint 
or two extra of water he will, supposing that no organic lesion exists, 
excrete a large bulk of urine, from the necessity there exists for 
pumping oflF the excess of diluent partaken of. In this way a pint or 
two of water becomes a diuretic. This every one's experience will 
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enable him to admit ; but what is this, it maj be asked, but tlie mere 
drawing off of excess of water, — where is the proof of blood-depura- 
tion ? This proof ia afforded by cjilculating the amount of the solid 
constituents of the urine. It will then be found that the excess of 
water does not escape alone, but there is really washed away with it 
a certain, although not very large quantity, of solid debris* To Ed- 
mund Becquerel must be accorded the credit of this observation ; 
and any one may satisfy himself of its accuracy by collecting all tUe 
urine he passes in twenty-four Jiours, and determining the quantity 
of solids it contains ; and repeating this process next day^ while 
throwing into his system three or four bottles of aerated — the ao- 
called soda — water. This observation affords a key to many of the 
undoubted cures effected by the use of njany of the mineral springs. 
Some of them are, like that of Malvern, remarkable only for the posi- 
tive purity of their water, Setting aside (what we must never forget) 
the influence of change of scene and associatton, the ditninution of 
the wear and tear of mind by relaxation from busineaSy healthy air 
and exercise, amusement of mind and excitement of renewed hope^, 
we cannot help recognizing in the increased action of the kidneys, 
exerted by the so-called mineral water, a most important agent. A 
man laboring under some chronic ailment, which, perhaps, like old 
rheimiatism, is the direct result of unhealthy constitution of the blood, 
starts for one of the Brunnens or Spas, and with fearful devotion 
swallows the enormous quantity of ten or fourteen beakers of the 
warm and bubbling water. In a few minutes he begins to secrete 
abundance of urine, and is engaged alternately drinking and mictu- 
rating for part of the morning — active exercise, when possible, being 
enjoined the whole time. By this exercise the waste of tissue is in- 
creased, and the copious water-bibbing positively aids the metamor- 
phosis of tissue, and washes its results from the body, 

408, The results of these researches have now been tested by some 
years* close observation at the bedside of the sick, as it is obvious 
that nothing but clinical experience can determine the value of any 
class of remedies as agents in the treatment of disease. From all 
that has occurred to me I can most confidently repeat the statement 
I ventured to make more than four years ago in my lectures at the 
College of Physicians: 

*'I would earnestly beg those who are now doing me the honor of listen- 
inn; to my remarks^ tu give a careful and steady trial to the tfepuradni/ or 
chem teal tfiureiks, especially the salts of potass with vegetable acids, when 
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they are called npoD to treat a chronic affection in which the exciting cause, 
or existing disease, depends upon the presence of some product of less vita- 
lity or imperfect organization. I fully believe that in many instances such 
matters will be often found to yield, whether they present themselves as 
albuminous deposits in glands, furuncular disease of cellular tissue, or incrus- 
tations on the. skin, as in some of the squamous and tubercular cutaneous 
diseases. That they will succeed in increasing the waste of matter, is, from 
my observation, beyond all doubt ; that the lowest vitalized matter will yield 
to the solvent the readiest is most probable, and that an important and pow- 
erful addition to our supply of therapeutic weapons is certain. 

^'lam not anxious, so soon af^er the observation of the fact I have 
annctanced, to appeal too soon to the results of my own practice in support 
of it, as I know full well how deceptive are often the results of experience 
unless largely extended ; and the whole history of medicine is one great 
commentary on the errors arising from observation on results which the mind 
of the observer has anticipated — an obedience to those idula specUs, against 
the influence of which Lord Bacon long ago warned us. I will not dare to 
do more than state that it has occurred to me to see the periodicity of ague 
broken through, the paroxysm lessened and made more distant, and the 
sallow dirty aspect of malaria exchanged for the cleaner and brighter com- 
plexion of returning health, under the influence of the agents I am advo- 
cating. The disease has thus been rendered readily amenable to the subse- 
quent administration of the anti-periodic whose previous influence it had 
resisted, or, at least, not satisfactorily obeyed. Jaundice, connected with a 
large, sluggish, congested liver, has certainly better yielded to setting up a 
complementary function on the part of the kidneys by a diuretic alterant, 
than by goading the liver with remedies whose influence it refused to obey ; 
and in more than a single instance a strumously enlarged cervical gland has 
yielded to the persistent use of an analogous remedy, even after resisting the 
iodide of potassium." 

409. In agucy nothing is more easy, as every one is aware, than 
to check the paroxysms by means of anti-periodics, especially qui- 
nine, and in many cases the patient is really cured by the remedy. 
But any one who has had an opportunity of seeing much of the 
effects of marsh miasmata, is perfectly aware that if a patient has 
been long exposed to their influence, although paroxysms of ague 
may be for a time checked with quinine or arsenic, the unhealthy 
state of the blood is not removed. The sallow aspect — the depressed 
health — the visceral engorgement — all indicate that the poison re- 
mains in the system and is continuing its work, although its influence 
has been blunted by our remedies. After a time, however, imperfect 
paroxysms, the ^' dumb ague," as they are often graphically called 
by the patient, appear again, requiring the anti-periodic to check 
their further development. This is a common history, and many 
persons are thus not really absolutely freed from miasmiatic poison 
for months or years. 
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410. I do not claim for tlie acetate of potass the rirtues of an 
anti-periodicj but I do unhesitatingly decLtre that it will effect that 
which quinine and its allies cannot do. It will enter the blood, and 
as a nascent carbonate (possessing a far higher state of ^^ chemical 
tendency*** than ready formed carbonate of potass) in the capillary 
nelwork of the body aid the metamorphosis and excretion of the 
unhealthy elements of the blood, and their consequent elimination 
by the kidneys. 

When to a person suffering from the effects of marsh malarias tliis 
drug has been administered to the extent of 3y i^ the course of 
twenty-four hours largely diluted, and continued for two or three 
weeks, not only is no injury effected by the remedy, but the most 
marked benefits are observed to result. The patient*s skin becomes 
less dusky, the expression more healthy, the dull aspect of the eyes 
changed for one of cheerfulness, the engorgeiijent of liver and spleen 
lessens, and the paroxysms of '* dumb ague** disappear, or merely 
require a few doses of arsenic lor their complete cure, and thns to 
effect the complete restoration of the patient* Even in recent ter- 
tian ague, in which the paroxysms are well marked and even violent, 
I have hardly ever administered the acetate of potass without ob- 
serving a diminution in the intensity of the attacks, and a consider- 
able prolongation of the intermtssions. Indeed, when quinine haa 
been administered for the purpose of at once checking the ague fit, 
the subsequent administration of the acetate will not only prevent a 
relapse, but greatly improve the patient's general health, 

411. Every practitioner is aware of the value of mercurial purga^ 
tives, as well as of the administration of small doses of pilula hydrar- 
gyri to patients suffering from ague, in consequence of the removal 
of visceral congestion, and resulting in increased depuration of blood 
by the liver* But I believe the most successful practice, especially 
in the treatment of cases of ague which have resisted long courses of 
an ti' periodica, consists in the administration of minute doses of & 
mild mercurial contemporaneously with the acetate of potass, The 
following case, taken from one of our clinical report books, will 
illustrate this : 



[Reported b^ Mr. Bat/es.) 



Patrick L— , u^t 2 
Bird, Mny lat, 1850. 



7, admitted into Spare Ward, under Br Gelding 
A muscular, well-prgportiuned man, of light cotn- 
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plexion, a native of Cork, having resided in England during nine years. 
Always intemperate when earning good wages as a laborer, and sober only 
when deprived of the means to be otherwise. He scarcely remembered to 
have been previously ill since cliildhood. In the preceding August he was 
employed in harvest- work, in the fenny districts of Norfolk and Cambridge- 
shire, where his wife took ague. In October he went to Woolwich, and 
was employed in unloading barges, until two months ago; since which he 
ha^ been similarly engaged at Billingsgate. After being thus constantly 
exposed to miasmatic influences for nine months, he was attacked, three 
weeks ago, with an ague paroxysm, recurring each morning about five 
o'clock. About a fortnight before admission, he had a most violent attack ; 
the shivering in the cold stage was so severe that he was obliged to be held 
in bed, as he stated, by two men. The hot and sweating stage which fol- 
lowed lasted the whole day. Since then the disease assumed a regular 
tertian type. During the first twenty-four hours of his residence in the 
hospital, he passed 58 ounces of urine of specific gravity I 023. A warm 
bath was ordered, as his skin was exceedingly dirty, and Pil. Cal. c. Col. 
ij, h. 8. 8. ' • 

May 3d. — Pil Hydrarg. gr. i ; Ex. Conii, gr. iii, fiat pilula, t. d. s. 
Potass. Acetatis, ^ss. ex Mist. Camphorae, f 5ij, t. d. s. 

During the next four or five days, the paroxysms diminished remarkably in 
severity, and the urine on the 6th, amounted to 72 ounces of 1018, and on 
the 9th, to 90 ounces of 1*017. By this time a most remarkable improve- 
ment had taken place in his countenance, the malarious aspect having nearly 



13th. — He became as bad as ever; the paroxysm of to-day was 
more severe than any he had experienced since his admission. On the 15th, 
diarrhoea appeared. It was then discovered that he had been privately sup- 
plied with black-pudding, and had voraciously devoured a considerable 
quantity of this mixture of coagulated blood, fat, and oatmeal. The urine 
had fallen to 50 ounces of 10-16. A brisk cathartic of calomel and colocynth 
was ordered, and the acetate of potass to be afterwards continued without 
any mercurial. 

17th. — Very much improved, ague fits much less severe, general health 
apparently good between the slight paroxysms. Rep. Mist. c. Liq. Potass. 
Arsenit., ^ v. 

20. — Ague fits much slighter. 

June 2d. — Ague fits absent since last report. 

412. The remarkable improvement in the patient's condition, after 
the use of his remedies for a few days, and the diminution of the par- 
oxysm in intensity before any anti-periodic was given, attracted the 
attention of all who saw him. Yet his case was by no means so 
remarkable as that of many others under treatment at the same time. 
I do not doubt that the arsenic or quinine, if given at first, might 
have checked the disease, but I am quite sure they could not have 
eflFected — which the other remedies did — the conversion of a sallow, 
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malarious aspect into one of really ruddy health — ^nor do I believe 
he would have been left so free from tendency to relapse, 

413. It isj however, in that really formidable disease, acute rheu- 
matimiy a malady ivhich merits the most careful and jealous watch- 
Ingi on account of its too frequently leaving behind disease of the 
cardiac Talves and pericardium, that the effects of the acetate are 
most remarkable. I would not willingly use language which was not 
completely compatible with experience, but I do not still hesitate to 
declare that I have never acen the disease in question yield with so 
much facility to any other remedy. In the severest cases which 
have been admitted into the hospital tinder my care (and I prefer 
alluding to them in preference to cases in private practice^ as they 
have the advantage of being watched by manyj and less chance of 
* error arising in the reports of the progress of the patient), I have 
seen the cnre to be more rapid^ and the immediate relief to the patient 
more marked by the use of the acetate of potass in quantities of half 
an ounce, adminiBteredj largely diluted, in divided doses, in twenty- 
four hour^, than by any other treatment. In three days I have re- 
peatedly found the exquisite pain of the joints nearly absent, the 
patient comparatively comfortable, and able to bear with greater ease 
the helpless state in which the still swollen state of the joints place 
him. In no case has any ill effect followed the use of the remedy, 
and whilst the cure has been far more expeditious, the ill effects of 
colchicum and mercury have been avoided. The pain remarkably 
and suddenly lessens, as soon as the urine becomes alkaline and rises 
in specific gravity* I can^ indeed^ nnhappily attest my experience 
in my own person on the marked alleviation and rapid cessation of 
the pains of rheumatic fever from the use of the drug, and can grate- 
fully compare its influence with the tedious and painful results of 
mercurial treatment in a former attack. It is difficult to decide an 
the comparative immunity from pericarditis in acute rheumatism 
under particular modes of treatment, but the impression on my mind is 
very deep, that the tendency to this fearful complication is very much 
lessened as soon as the urine is rendered alkaline by the acetate, I 
could quote a large number of cases from our clinical report hooka 
to demonstrate the efficacy of this plan of treatment. This would, 
however, be quite useless, as the above remarks convey all the infor- 
mation I can offer* The treatment is as uncomplicated as pos- 
sible, the acetate being usually administered in some aromatic water, 
or what is far more grateful^ in plain water, to which a few drops of 
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oil of lemons have been added. The only addition to this treatment 
has generally been a mercurial laxative if constipation existed, and a 
full dose of Dover's powder on the first day or two of treatment if 
the pains be severe. The joints being wrapped in sheets of wadding, 
a plan I have invariably followed since noticing the comfort it afibrded 
to myself in a severe attack ten years ago. 

414. In connection with this subject I would especially draw at- 
tention to the undoubted benefit resulting from the treatment of acute 
rheumatism by large doses of one of our most certain diuretics, nitrate 
of potass, in doses of Sss or 5j, dissolved in two or three pints of any 
diluent in the twenty-four hours. An enormous amount of urine re- 
places the scanty excretion generally noticed, and the cure of the 
patient is considerably expedited. This practice, really of British 
origin, has been popular in the Parisian hospitals for some years, and 
has attracted notice here. My friend Dr. Basham has especially 
drawn attention to this practice in a valuable paper read before the 
Boyal Medical and Ghirurgical Society. The quantity of solids re- 
moved from the system by the nitrate of potass is, however, far less 
than that which is carried off under the solvent influence of those 
agents which act more energetically on animal matters. It must not, 
however, be supposed that nitre, or, indeed, any other of the neutral 
salts, are destitute of influence. It has been long shown that the 
salt in question will readily dissolve coagulated albumen and fibrin ; 
and it thus, when circulating in the capillaries, may probably exercise 
no mean influence in aiding the metamorphosis of tissue. 

415. I would most anxiously urge upon my professional brethren 
the importance of giving a fair and patient trial to the acetate of 
potass in a large class of ailments where the blood is obviously in an 
unhealthy state, especially where glandular engorgements and furun- 
culous eruptions exist. Indeed, in many of these forms of chronic 
indisposition in which there is no evidence of organic mischief, but 
where the general health is depressed, the face sallow, the urine 
colored by purpurine, constituting the condition in which the patient 
is popularly said to be " bilious,** the advantage gained by the use of 
this remedy is remarkable. Hitherto, whenever a remedy influencing 
the general health, through the capillary circulation, is required in 
chronic disease, we generally fall back upon mercury, indeed, a mer- 
curial and an alterative are nearly convertible terms. Instead, then, 
of trusting to mercurials nearly exclusively, or after they have been 
administered without benefit, or in the strumous diathesis, where for 
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the most part they are not well tolerated, I would advocate the use 
of renal depiiraiits, especially of acetate of potass. 

416. Although in these remarks I have especially alluded to the 
acetate of potass, yet I have merely selected it as a type of a large 
class of remedies, many of which equal it in their remedial eflfects. 
The citrates and tartrates of potass and soda constitute remedies of 
prohably equal value. Indeed, the utility of the popular *' saline 
draughts" of these salts is in all probability to be explamed by their 
influence as renal ilepurants. The solutions of potass and soda, as 
well as their carbonates, are most useful remedies of their class^ but 
decidedly of much less value than the acetates and citrates. Two 
reasons may be given for this, — first, they are very likely to become 
neutralized whilst in iliQ prtmm vim by acids, which, like the hydro- 
chloric and phosphoric, are not decomposed whilst passing through 
the circulation ; secondly, the conversion of acetates and citrates into 
carbonates takes place in the blood, and thus they, in ike na»(fent gtaie^ 
when their chemical tendencies are the higkeii^ come in contact with 
those matters which it is important to eliminate from the blood. It 
is well known that a considerable quantity of liquor potiissse (160) m 
required to render the urine even neutral, whilst a few grains of an 
acetate or tartrate will rapidly render it alkaline (162). 

417* Having thus explained my reasons for believing in the exis- 
tence of an important class of remedies, the renal depurants, capable 
of replacing with advantage in many cases mercurial alteratives, I 
dare not trespass further, as the very introduction of this chapter 
demands an apology, as being somewhat foreign to tlie design of this 
Tolume. The only excuse I can offer is the unwillingpess that the 
results of some very tedious ami protracted, but I hope not useless 
observations, 8hould>be lost, and the too well-grounded belief that I 
may never be permitted to make them known^ as I had once hoped^ 
in another and more extended fbrm* 
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CATALOGUE OF THE URINARY CALCULI CONTAINED IN THE MUSEUM 
OF GUY*S HOSPITAL. 

In the year 1817, when Dr. Marcet published his Essay, the Museum of 
Guy's Hospital contained but 228"*" calculi. During the last twenty-seven 
years, this number has been augmented to 374; all of which have been 
divided so as to exhibit their internal structure, with the exception of 21. 
The great majority of the calculi added since Dr. Marcet's publication have 
been analyzed at different periods, as they were placed in the Museum, by 
Dr. Babington, Dr. Rees, and myself ;f and in every instance, the exami- 
nation has not been limited to the composition of the external crust, but has 
been particularly directed to the chemical constituents of the ingredients 
composing each layer. Attention has in each specimen been directed to the 
composition of the nucleus, in contradistinction to that of the body of the 
concretion. This is of very great importance; for when once a few solid 
particles of any substance aggregate and form a mass in the bladder, they 
very readily induce a crystallization of oxalate of lime, uric acid, or triple 
phosphate ; or a deposition of urate of ammonia, phosphate of lime, or other 
amorphous ingredient, according to the lesion of function and state of irrita- 
bility or enervation present. Hence, if ever, by medical treatment, we shall 
be enabled to prevent the formation of a calculous concretion, or remove one 
already formed, it will, in all probability, be by means directed by the cha- 
racter of the matter which there Ls a tendency to deposit as a nucleus. On 
this account I have adopted a classification of the calculi in Guy*s Hospital 
Museum, founded not upon the number of alternating layers, but upon the 
character and composition of the nuclei. In the following table, it must be 
borne in mind, that all the distinct constituents present in each concretion 
have not been mentioned; those only being inserted which were present in 
such quantity as to constitute a considerable portion of either body, nucleus, 
or crust of the cou(?retion. Those ingredients, which existed in mere traces, 
or in very minute quantities, have been omitted ; as they arc rather to be re- 
garded as accidental contaminations, than as essential elements of the calculus. 
No urinary concretion, indeed, ever exists perfectly pure and unmixed ; for 

* Including 142 removed from one patient. 

t Still more recently Mr. Bransby Cooper has cqptinued these investigations, and 
ftdded largely to the collectiou of calculi in the Museum. 
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there are very few in which some traces of uric acid, or phosphateSy are not 
observable : and even if these be absent, the coloring matter of urine or blood 
prevents the calculus being regarded as perfectly pure. 

CALCULI IN GUY'S HOSPITAL MUSEUM, 

OF WHICH SECTIONS HAVE BEEN MADE, ARRANGED ACCORDING TO THE CHEMICAL 
COMPOSITION OF THE NUCLEI. 

Oenus I. — ^Nucleus, Urio Aoid, 250. 

Species 1. Calculi nearly entirely composed of Uric Acid or Urates. 

A. Nearly all nric acid, 32 

Uric acid, nearly pare, 18 

Stained with purpurine, 2 

Contained urate of lime, 2 

" " and ammonia, 3 

*^ urate of soda and lime, .2 

'* oxalate of lime, > . .2 

" phosphate of lime, 1 

^ triple phosphate, 2 



J9. Body consisting chiefly of urates, 170 

Contained urate of soda, 142* 

" • " and lime, 22 

" urate of lime, 4 

"' uric acid in the body, 2 

170 

Species 2. Bodies differing in composition from Nuclei. 

A. Bodies consisting of oxalate of lime, 11 

Oxalate of lime and uric acid alternating, 2 

Uric acid in the body, with an outer layer of carbonate of lime, • 1 

Oxalate, chiefly confined to external layer, 1 

Oxalate of lime in the bodies nearly pure, 7 

11 

B, Bodies consisting chiefly of earthy phosphates, . • • • 24 

Bodies composed of fusible calculus, 16 

'' phosphate of lime, 3 

'' triple phosphate, 6 

24 

C, Body consisting of carbonate of lime, 11 

D. Body compound, 12 

Body: . Crust: 

Urate of ammonia, . • . Fusible, .... 1 

— ^ 

* From the same patient. 
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Oxalate of lime, 



Fusible, 



Uric acid, . 
Fusible, 
Triple, 

Phosphate of lime, 
Uric acid, 



3 
3 

1 
3 
1 

12 



Oenus II. — ^Nucleus/ Urates of Ammonia ob Lime, 19. 



Species 1. Calculi nearly aU compound of Urate of Ammonia, . 

Urate of ammonia, nearij pure, 

Uric acid, in tubercular patches on crast, 

Traces of urate of soda and phosphate of lime, . • • • 



Species 2. Bodies differing from Nudei, 



10 



' Body: 


Crust: 


Uric acid and fusible, . 


As body, .... 2 


Urate of ammonia, 


Uric acid, .... 1 


u a 

• • • 


Oxalate of lime, • ... 1 


it u 


Phosphate of lime, . . 1 
Uric acid with oxalate and ) , 
phosphate of lime. 


" " and oxalate' 
of lime, ... 


Urate of ammonia and fusible. 


As body, .... 1 


Urate and phosphate of lime. 


Ditto, 1 


Oxalate of lime, .... 


Fusible, . . . • 1 


Fusible, 


As body, 1 




10 


Species 3. Nucleus Urate of Lime, 




A, Body fusible, • . . . 


1 



Oenus in. — Nuoleus^ Urio Oxide, 1. 
Species 1. AU Uric Oxide,* 



Genus IV. — Nucleus, Oxalate of Lime, 47. 
Species 1. Calculi nearly aU of Oxalate, 



Uric acid in nucleus, 1 

Crust, covered with opaque octohedral crystals, • • • . 1 

" " transparent, 3 

" not covered with crystals, 14 



19 



Species 2. Bodies differing from Nuclei. 
A. Bodies consisting of uric acid or urates, 



19 



* A portion of the calculus removed by Langenbeck, at Hanover, and analyzed 
by Wohler and Liebig. 
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Uric acid, nearly pure, 7 

" covered with urate of ammoniai 1 

8 

B. Bodies consisting of phosphates, 14 

Phosphate of lime, 6 

Triple phosphate, 5 

Fusible mixture, 3 

U 

C. Body compound, 6 

Body : Crust : 



Uric Acid, 
a 

Urate of ammonia, 

1. Uric acid, . 

2. Oxalate of lime, 

3. Uric acid, . 
Cystine, 



Fusible, 2 

Oxalate of lime, .... 1 

Phosphate of lime, ... 1 

Oxalate of lime, . . • • 1 

1 



6 



Genus V. — Nucleus, Cystine. 



Species 1. All Cystine^ 11 

Color, greenish-blue, . . . , 1 

" dirty greenish-gray, 9 

" fawn brown, 1 

11 

Genus VI. — Nucleus, Earthy Phosphates^ 22. 

Species 1 . All Phosphates of Lime^ 2 2 

Species 2. All Triple Phosphates^ 1 1 

Species 3. AU Fiisible Mixed Phosphates, 19 19 

Genus VII. — ^Ingredients of Calculi mixed, with no evi- 
dence OP ARRANGEMENT, IN CONCENTRIC LAYERS, 3. 

A. Uric acid and triple, 1 

B. ** phosphate of lime, 1 

C. *' urates of soda and ammonia, with oxalate and phos- 

phate of lime, * 1 



ABSTRACT VIEW OF THE NUCLEI. 



Nuclei, consisting of uric acid or urates, 269 

** '» oxide, 1 

" " cystine, 11 

" " oxabite of lime, 47 

" " phosphates, 22 



350 
Mixed calculi, 3 

353 

Calculi undivided, 21 

374 



3 
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I have not included in the ahove Tables the fibrinous calculus of Dr. Mar- 
cet, in consequence of its differing so totally from other concretions ; as it 
must be regarded as a portion of dried inspissated albuminous matter exuded 
from an irritated kidney, rather than as a calculus produced under circum- 
stances at all analogous to those of other concretions. Several specimens 
exist in the Museum, of the pelves of kidneys and ureters being obstructed 
by clots of fibrin ; but none of them present the hard, concrete condition of 
the calculus described by Dr. Marcet. I am not aware of this variety having 
been mentioned by any other except Brugnatelli, who, in his Litologia 
XTmana, described some calculi as consisting of crystallized albumen (di ma- 
teria albuminosa cristallizata di colore d'ambra): they were passed by one 
individual, and each was about the size of a nut. These pseudo-calculi were 
supposed to consist of dried coagulated albumen, which not unfrequently 
presents considerable lustre, and a vitreous fracture, although scarcely suffi- 
cient to justify its being regarded as crystallized. I confess I have a strong 
suspicion that the calculi described by Brugnatelli really consisted of cystine. 

Among the other ingredients existing in calculi in very minute quantities, 
and not enumerated in the Table, are hydrochlorate of ammonia, oxide of 
iron, and carbonate of lime. The former has been described by Dr. Yellowly 
as a frequent ingredient, generally, however, existing in mere traces of cal- 
culi; the second was discovered by Professor Wurtzer, and is often present 
in uric acid calculi; and the third is frequently present in phosphatic and 
oxalic concretions. None of these ingredients are so generally present as to 
merit their being regarded as presenting much interest in a pathological 
sense. 

Calculi present the greatest possible variety in appearance; generally, 
however, having more or less of an ovoid figure. Of those in Guy's Museum, 
the urate of ammonia and uric acid concretions are the most regular, nearly 
all being ovoid or circular,* a few only reniform ;^ this species never pre- 
senting any very prominent processes or projections, unless fresh centres of 
deposition occur on their surfaces, as when crystals of uric acid are deposited 
on an ovoid urate of ammonia concretion.® The cystic oxide concretions 
vary considerably in outfine; when large, being generally oval and smooth;' 
and when smaller, often presenting projections from their surfaces, as if they 
were made up of crystals radiating from a common centre;* sometimes being 
moulded to the figure of the organ which secreted it, as shown in the curious 
ear-drop-like concretion/ The oxalate of lime is generally most irregular, as 
far as the surface is concerned, although its outline is generally tolerably de- 
fined, cither bearing a close approximation to an elliptic or even a rectangular 
figure. The most contorted and irregularly figured calculus is the triple or 
fusible, it being often a complete cast of the pelvis and calyces of the kidney;' 
occasionally, however, it is almost regularly oval, and sometimes circular;^ 
this variation, in all probability, depending upon the position occupied by 
the calculus, and upon whether it had been retained in the kidney, or passed 
down the ureter before it had become of any considerable size. The mixed 
calculi, or those not presenting any regular concentric arrangement or a dis- 
tinct nucleus, are often moulded to the kidney.' The phosphate of lime 
calculus is generally smooth externally, and conchoidal in fracture, sometimes 

Reference to Calculi in the Museum, 

•No. 2118. »> No. 2119. « No. 2125. *No.2143. 'No. 2U6. 
'No. 2U5.» « No. 2163. ^No. 21C1. » No. 2136. 

24 
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a ppeftri n J* lis i f mad e u p of Beveral cob trlug portio n s> Th e tri pi e ph oaph ate' 
and fusible mixture*" are not unfrequentlj found deposited on one aide of a 
previoudy fonued calculus, as if one sarface onlj had been exposed to the 
urioe containing tho earthy salt in solution, which is generally found under 
the form of elegant white vegetations^ 

The Duel ens h usually fouod iu the geometric centre of the eftl cuius, or 
nearly so; sometimes^ however, being remarkably eecentnCf as in some Tern- 
form concretions;* and in a few, several distinct nuclei or centres of depo> 
Bition are met with," In &ome rare instances, the concretion which forms 
the nueleus b found loose within the body of the entire ealeulmj; a circuni' 
stance in all probability arising from a layer of blood or mucua having con- 
creted around the nucleus, and on which the matter forming the body of the 
calculus became deposited.^' In this ease, on the whole becoming dry^ the 
mueus or blood would be diminished to a very thin layer^ and the ciileulus 
would appear to contain loose matter in it. In a few insUinees^ calculi appear 
to possess? no nucleuSj the centre being occupied by a cavity * full of sttilaetitio 
or inammillated projections, giving the idea of the external layer having been 
first formed, and the mammiUaled portions subsequently formed in the inte- 
rior. This state occura only, so far m I have seen, in uric acid caleuli,'' iu 
one specimen in the collection the central cavity is lined with fine crystals of 
triple phosphate, resembling the eryeitals of quartz so often found lining 
cavitiea in flints/ Brugnatelli describes one of a similar kind. 

Sometimes calculi present very remark oble appearances, as if they had 
been divided into segments. This, in some eases, can be explained by the 
attrition of calculi' against each other, where several exist at once. In some, 
they actually appear as if tbey had been divided by a tine cutting instrument ; 
and in one, in the Museum, the apparently divided portions seem as if tbej 
had again become cemented and framed in by a subsequent deposit* 

An American physician, Or. Petcm, has submitted to a very elaborate exa- 
mination the calculi contained in the Museum of the medical department 
of the Transylvania University, and the results of his researcheB offered a 
very interesting compart son with the above details of my owu. 



ABSTRAOT VIEW OF THE COMPOSITION OF CALCULI IN TRANSYLVANIA 
UNIVERSITY MUg£UM. 

Nuclei cousisting of nrie acid nearly pure, .,.«** 32 

** ** urate of ammouia, , . . ^ . * , 26 

** ** cjiline, . - , **.••• 2 

* ** ^oxalate of lime, t . T 

« ** phosphateii^ 7 

^ " foreign fiubBtaueea, ,,.,«.. 4 

78 

The bodies wtf« eomposed of urie acid chieSy in^ 34 

*^ " urate of ammonia, « «... 2 

•* " cyaiine, ..,.,.. t 

** *' oxalate oflime, U 
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The bodies were composed of mixed phosphates, • ... 66 
" ^ triple pnosphates, .... 4 



124 

The cortical portion was composed of nric acid in, . • . • 34 

" '' '' urate of ammonia with phosphates, 2 

cystine, 2 

oxalate of lime, . • '. 9 

mixed phosphates, ... 37 

triple pnosphates, • • • 2 

86 
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93. 
cyanate of ammonia, 
93. 
Uric acids, causes of deposits of, 144, 147. 
crystals of, 35, 130, 131-136. 
deposit of, 128. 
detection of, 128. 
in blood, 142. 
pathology of, 128. 
physiology of, 95. 
preparation of, 45. 
treatment of, 151. 
Uric oxide, 163. 

excreted by spiders, 106, 166. 
Urine, acid, 84. • 

density of, 71. 
alkaline, 245. 
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ALPHABETICAL INDEX. 



Urine, fetid, 245. 

non-sedimentary, 47. 

normal composition of, 86. 

quantity of, 73. 

ratio of, to food, 58. 

ratio of, to fluids, 72. 

sources of, 56. 

sedimentary, 48. 
Urinometer, 69. 

corrections for, 69. 
Uro-stealith, 334. 
Uroxanthine, 114. 

Vapor bath, 151. 

Vegetable acids, decomposition of, 157. 

Vibriones in urine, 317. 



Vichy water, analysis of Brighton artificial, 

156. 
VogtCi scale of urinary colors, 80. 

Washing the bladder, 264, 296. 

Water, a blood-depurant, 357. 

Waxy or hyaline casu, 282. 

Weight of urine of difierent densities, 76. 

WUtoriy Eraamut^ on transpiration, 142. 

WohUTf Profuior, laws of absorption, 338. 



Xanthine in urine of spiders, 106, 166. 
Xanthi-uria, 163. 

Zimmerman on uric acid, 106. 



BLANCHARD & LEA^S 
MEDICAL AA^D SUKGICAL PUBLICATIONS. 



TO THE MUDIOAX. PROFESSION. 

The greatly enhanced cost of materials and labor has at len^h obliged us tn 
make a small increase iii the price of some of our books, aad we have beeo forced 
in a few instances to change the style of binding from leather to cloth, in coase- 
quence of the increased difficulty of procnring a full ^npply of the superior quality 
of leaihcr which we rtH|nire for onr publications. We have made these changea 
with reluctance, and can only hope that we may not be forc^ to further inodifi- 
I eations by a continued increase of cost 

For the present, therefore, the prices on this Gatalogae are those at which our 
books can generally be furnished by booksellers, who cmi readily procure for their 
customers any which they may not have on hand Wliere access to l>ookstores 
is not converiient, we will forward them at these prices, _/r£i^ by mail, to any post 
office in the United States, In all eases the amount must accompany the order, 
ae we open accounts only with dealers j we assume no risks of the mail, either ou 
the money or the books, and w^e can supply nothing "but our own publications. 
Gentlemen d^irons of purchasing will, therefore, tind it more advantageous to 
deal with the nearest bookseller whenever practicable, or to send orders through 
their merchants visiting the larger cities. BLAIs'CHARD k LEA. 

PBiLAi»KLrHi4i Fel>f uflry, 1864. 

* * We have recently iasued an iLliUsTRATED CataIjociue of Medical and Scl- 
entilo Publications, forming an octavo pamphlet of 80 large pages, containing 
apeoimcns of illustrations, notioea of the medical press, ke* &c. It has been pre* 
pared without regard to espcnae, and will be found one of the handsomest spe«i* 
tncns of typographical execution as yet presented in this country. Copies will he 
sent to any address, by mail, free of postage, on reoeipt of nine cents in stamps. 

Catalogues of our numerous publications In mi^oelluneons and educational litert^ 
ture forwarded on application. 



1^ Tbe lit tent Jod of physician* is eapeciflUy loliciUsd lo ike Totlowing impiiriant new woffci 
fjid a*iW Gilitiaa^j juH it-yund or oearly r«ady ;— ' 

Bowmau'^ Mutiital Chemi.'itryt n new ediiiuq, » . . ♦ . Se« p^ge 4 

Barclay oti Medif^al Diagoofim, ^«coDd eduion, ...... " 5 

limuile and Taylor'^ Cliemiylry, .,♦,»*,.. ** 6 

iJalioii^st Human Fhy^ioki>gy, ^d edit JDti, *»,,... *' II 

iJiingJiHgu'is MtrdliCBL DiL-EioiiaryT & revi««d edjlion ** Vi 

EtiE-i' Formulary^ new t'diiii>i^ ..,,,.,,* ^"^ 13 

trteiiseii'ii iiyfttera of Surgery, a revbed edition, .,♦,.. «* H 

Gfu}4*^'i* SyHiera ol Surgery.ii^i'Ljiii" ' ,,,,.., ** J0 

Umy's Auaioniy, Dcr-cripuve utuJ : edit Hon* , . . , *" 17 

HHmiltonoa Kraiaufeiiiiid Diiiltwai lul edniofi^ . .... *< 18 

H<tdge's Midwiluiy, .,,,,.,...♦ « 19 

Ml* 1^9' Obj^leUie^j tliurth edilioot i * "* 21 

F4itj-n^ti^j!i Prticiical Pharmui^yi a neir editidnt ..*,., ti aS 

btilJeSTU*?mpeulicsiaod Mutefja Medk«, ** *iT 

Smp-'-in un Di»ea*c* o(" Women, ..*..*... '* 27 

-itima. ..,,,..,..,, *' kl 

! iptjr Surgery, new ediliaHi ,*....., "to 

V - I'mcuctot Phy*JG, * , . . .*..,** 3d 

Wtls*>n oiiibeSkio, fitih edJlicMi, , "31 

Wesi on 0ifcciiat;s of Women, ^©CQfid edrtipti, , •* 3sl 

NO TNCREASB OF PlilCB, 

TWO MEDICAL f ERIOBICALS, FREE OF POSTAGE, 

CDOiAlfiiiifif mbant Fifteen Iiuuilr«d larf^e oetsva pft§«B, « 

FOB riVE »OI.I.AR$$ PliR AMIVIJIII. 



THE AMERICAN JOURxVAL Of THE MEDICAL SCIENCES, subject 
to poitagei when not paid for In lidvanoe^ ----.-- 

THE MElilCAL NEWS AND LiBRAliY, inTariably in adrwice, 
er^ BOTS r --^--^ _-si.i ^^^^ ._ __ ._. 1 — ._ .t. 

tatea are 

PoUara remitted in advance/ 
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FKRiODiCALS Diaikd, WKHk OF rosTAoi (m loug m the eiiating 

J maiD tamed )^ to any'^uat-t>ffico In the UuUed i?tafces, for Fife 
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StAK^ClTARB &'L'EA»8 JTEDrcAL 



It win be eh^trved that notwiihstntiding the gfrPBl in ere a-^ in \ht eo?'t or pf Oil n ct i on j the anWrtp- 
tiod pfj« hs^tieec mamlttinecl at Llie Ibriner very minJemtu f«te, which hiLA long jeudeivcl them 
tniorig !he 

CliEAPEST OF AMKRICAX MEIITCATj PERIODICA T.S. 
Th'' publif^heff* iru^t ihai Ihia coui^e wilj be responded lu hj" tne profe5ijii>n m a iibcml iDerea«B 
loUiP j«ob*cfipi ion list, 

THE AMERICAN JOURNAL "OF THE MEDICAL SCIENCES, 
£:ditid bt ISAAC HAYS, M. D., 

if puhtE^bed Quarlerlyi oti the fir«t of Jaauary, April, Jiily^ and October. &^eh number coritftmt 
•bout twohwndrtfd nad sevRniy large oelRVi> pageN hand-HJiciely aad upprojif lately illu^lruird, 
whcrev*^r i}ec*»staryH It has^ now b^^n iiuMmd rejruTiirly tor niiiire than roRTV j'ljnrs. iind ii hflf- tw^ca 
imdef liie control of ihe pres»eni editor for more itmn a qimritT ot a t^entMry. Tiirougljout ihii 
]onf period^ it hiii^ maitiiained ite^ po^iiioji in tiie hi^li«M rank ui medi<^al peri^xlicai* boih al hotae 
ftad abroad, and ba^ receiired the cordial support oi the entiru prof^jiiition in tbi»^ country, ll* Liat «f 
Go L laboratory wilt hv found to contain a large n timber of the mO!«t dl^linsr^iAhed namee cri'tlie pro- 
r«aekiti ia every section of the UQited BtatcK render itig the depafimeni dtvoted to 

ORIGINAL COMMUNICATIONS 

faU of T&ried and imptirtaAt matter, tif ^real tatere^l lo all praetilionera, 

Aa ihe aim of thf Juui-nnJ, however, is to combiac the advajitiife« pj-eacnied by all lb« 4ifler?Dt 
ranettea of {»ertcM]icala, m tla ^ 

BEVIEW DEPARTMENT 

uriJlbe foand extended aiid impartml fevi<*ws uf all iinportaut oew workji, prefteatin^ subjecta df 
aovolty aad intare^t, tO|ZT?iher with very niiRit*roufi 

filBLIOOHAPHlCAI. NOTICES, 

iacluding nearly all the inedit^ai publications of tne dnyt bolti m iklti eouutry andGnaal Britain, wfti 
a elioic« f^loctiop of' the mofc im|>ortaiii conUnentaJ workh^ Tbi» is followed by the 

QUARTKRLY SUMMARY, 

befSf 1 Tery full and eotnplete abstract » meihfjdieally arranged, of tba 

nHPBOVESIENTS AKD DISCOVERIES IN THE HEDICil ICIBRCES. 

Thii department of the Jtiiinial, #0 imi^ijrtaiit to ihe practj^jng phpirjan, is the or»jPCt of especial 
oare on f he pan of the editor, il ip el a^? tiled and arranged imdW JilTereat beadt^rthyH ^a^ihtatiaf 
the n^^a relies of the reader m purt^uit of piirticulur Mibjeet^ and wjlJ be found (o premuit a itttf 
full and Bocurale d Lgest ofal] ob^^rvatioujij di>e-overies*iid invef^ticmj? recorded in every braach ot 
medical science. The i^ry exten^^ive arraiigementB of the puhliHherjt are sticli aa to a0urd lo ihe 
editor complete materiah ior ihi^ purpose, aw he not only regularly refwn^a 

ALL THE AMERICAN MEDIQAL AND SCIENTIFIC PERIODIC ALS» 
traf alN> iwenty or thirty of the more important Jot^rnal^ i*pued in Grcnt Bntaiti aad 00 ihe Contl* 
oentt tbtiH enablmg him 10 pre!!;eni in a convenifnt compiiii^ a tboroufh and complete abmract of 
ever ylhiiif interesting or important totbe physician oeeurrin^ in any part of the civilised world. 

To tbeir old ftUbt^eriber*, many of whom have been on their tiwt lor twenty or thirty yeftrs, lh« 
pybttflber^ feel thai no promit*e^ tor tiW future are neeeH;>^ary^ but those who may de4n»lortba 
ittt time to iubM^ribe, eaa re^^t ai«ured tbat no e^erUon will b« apar^d to maintain the Journal in 
the bif h poiittoD wbicb it ba» occupied for ao long « period. 

By reference to tbe terma it will be eeen that, in addittoit totbif large tinonnt of valuable aiad 
practical inlormution on every branch of medical ^cienee, the »u3iiLerit]er, by paymf in advanee, 
b^comef) euti t le d « wi I hout f u rt her c h arge , to 

THE MEDICAL NEWg AND LIBRARY, 

t moothly periodical of thirty-two iarge oinavo page*. Its ♦«^\ews DspAtTtii^T'' pr«««fi!iti« 
enrrent information of the day, while tbi? ^^L.ibraH¥ UfePAftTMSMT'' la devoted to presenting atand- 
ird wort* on various branches of n;e^«c.ne. Wuhin a few year^^, iub^rlbera have thus received, 
without expenac, many worica of the higbeM eharacter and nractie^l vatuci >neh a* ** Wat*ci«*a 
Prachoe/* ^*Todd an tf Bowman '!> Phy oology/* '' Malgaigne^a Suraerj^," "West on Childrfo," 
** We^loa Females, Partis" t" fJaber.-^hor* oti the Alinrieu fury Can iU,'^**i^imp*on on Females," lei* 
Tite work *e]ecled f,iT tho year I8t>4, commencing in the numljer for Jatidarj^ ia 

tOSIlIPTlON; ITS EARLY m KEIIEDIABLE STAGES. 

BY EDWARD SMITH, M. I\, 
AMit#taAl Pbyslciaa t^> th* Hrn^taptiia CueiBn 
The apecial esperietice of tbe author in the ireaimenl 
practical aotbority which cannot bttt render it ^nU^f^ctoiy t> 



^tt*e iovieiU kit work with t 



It will t^ii» be »een thai for the amaJI mm of FIVE DOLLAES^ paid in advance, the aiib«crib«f 

will obtain a Qunrterly and a Monthly periodieal, 

EMBRACINQ ABOUT FlFT££«i HUltfORfO UftSE OCTAVO PAfiES, 

Tboae anbeeriberti who ilo noi pay if^ ueivuueif wiltt»eurin miiitt tbui tlieir tfuLpi^cripn ^i 

DoMtfft Witi eatjlle Lbeiu to the Jourital onlv^ wrtibout tbe xNewi^, anil that they will hv, ai 1 ^ ] 

i»f-t^«ir own poatace on the receipt of each aamber. Tbe advantage ot a ranultaoce % ..^« ^.r«^ *• 
I Elf the Journai will iktiP be apparent. 

tUfoitianceft of T^ubwriptitMis can be tnafled at our ri^lr, wbea 1 certiorate ii taken from the Fo 
CiaMer that liie aoaey ic duly inclosed and farwarded^ 

Addreai BLA^dHARiJ m LEA, Fui.at»tU^iiiA. 



AND SGJENTIFIO ? aStrC AT fONS, 



ASH TON (T, J J, 

Surf enn tu titv BWah^im DitpeuMtff &e. 

f^ON THE DISEASES, INJURIES, AMD MALFORMATIONS OF THB 

REC1*UM AND ANLTS; with rt*rnurka on KHbhiiftl CtHi^tipuiion, Fmm the thtrd and enbrginl 
Loudon tHJiiioo With handsome itJuf*»ri4titiii** III one v«fy beuutilMlly prinbiHl ocmvo vol«mi.% 
qf abouL ^t>0 pa^», exlra cloth. $2 Oi). 



Tfte lUfiBt eomplcEe onfl wc puiieii on the 4at»ieet. 
M*dii ^V hi rM r^cai K< tnVw , 

We itffl Mtiif ed. aAer h eartfut examiQmti'ni of 

III* Villi! me, imd a eauip^riftuiCL i>f itv CiHitrQtB with 

I ' lhi>*eMf tti J evading Of eUet'ea^nTiiiiiiliiunieixipMriirittt 

tbac (be t>ttt W&7 for tliti reiiu«t to arml tiiintelir itf 



Tli« excellent advice flTeQ in the iniDcrludiiig pftr«- 
frftpli iilHivot WMqfd be to pruvirle hLniif?ir with m 
c jpy rtf tjie bunk iriim urbich it hiii tineu t&k«zLt %nci 
dijiig«iiit}r tAii CUD ibB tu«j:ri}cMve E>4i;&». Tiiej^ mar 
iocy (i: Ui hi 111 m tny a inuaipu luidl |'erF«:al bieutag .— 



ALLEN (J. MJ, M, O,, 
THK PRACTICAL AxVATOMIST; ar, Tho Stodent's Guide m the Diisecfliig. 

» HUQM. Willi ^^ UlujitniliouB. iti aac ^iu)d:iame n»yal !2uio. volume, a/ aver t)UO pii^egf exirm 



Wb bfllirve U tt* be tine of the mtiit uufiil worki 
tipMfi, Uie subir!Cl ever written It it binuiU'triie'ly 
lUkiitraK^ft^ wq]I prJDtpd.Aad will be raqtid uf etrn- 
T**r4ftii lisefor uie in the diiatictiaf *ruiiia.— Mctf. 

Hivwcvrr vuluible may be the ** Biiueot^jr^i 
€itidci*' wkicta we, f»f lata, bavfl hud <K:cKtiiia to 



n^ulce, we feel eoafi (lent ibuL I he wuric uf Dr, Alli^a 
ifl 4 jjicrjur tu any uf thciii. We believe Witb tiie 
<iijMioCf that none I i t<i f^iUy illuitTntt^il «a thii, lUiij 
the arr*Of enjcni of the w^rk ii lutfh ai to futfililJite 
the lahiijTA i»f thb itudealn We ftnnti ciirititlly re- 
euffloieXLd it Lu tbeif atteDti0m.~>r9it«niL««rfi. 



ANATOMtCAL ATLAS, 
By Professors H. H, S^^Tfr atid W. E. Ho&NiE of tbe University of Peausyl- 

vmiiA, 1 vol* 8voh, extra cloth, with nearly 650 lUiiHiimnoas. ly See Sat it it ^ p* '2*5- 

ABEL iF* AJ, F»^,5. AND C, L. BLOXAM, 
HANDBOOK OF OllHx\lISTTtY, Theoretical, Practical, ^nU Technical; with a 

Kecoitiinendiitory Freface by Uf ■ KoFHAWFf. im ooe Jm^ge otJiavo volumej «?xiriii clotJij of <id2 
p«^«d^ Vfiih illustiaiMjiifl. 13 lii5. 

^ ASHWELL (SAMUEL), M. D., 

Obitetrie phyEmta und Lc«;tLkrrr tuGuy^i Huipltal, LAcdOB. 

A PRACTICAL TREATISE ON THK DISEASEa i^ECCLLlR TO WOMEN. 

XUii£tnited by Caj^cj^de rived from Hcrtpital Mid Private Praotice. Thifd AracriuHn, trmu IheTliird 
■od r«vieed LfHittkfii editiom. Is oa& octavo Folumef extra elOLh, oj JuS po^a. 6J itQ. 
The muit aricfuL practical wyrltun the luhioetia I Ttie tauit ithie^ ai^d eeruuaJy the luogt ctAUdard 
liie EnKliih ImiguAge.— Jm'oii M^d, amd t$urg. | tad praetle^I, Wi»rk oa r^^iiuiiediieaseM thut wc havfl 



Jmrnrmai 



I yet titxa.—Mt4ic^-Chif%rgUat Htifism* 



AftNOTT (NEILDi M. D, 
[•fiaLEMEEWS OF PI1YS1C8; or Natural Philosophy, Gcneml and Modioai, 

WriiteQ ioT univefv-sd tiiMSi lu ptaiti m aou-ieehnicat langyagt;. A atjw editioUj by Isaac HaItk, 
M- \). VomplBUi iij uai^ uctavo volume, leutiic^ri of 484 pi^^&j with abum two buudred illuttra 
tioan, $2 50, 

BIRD {GOLDrNQIi A. M., M. D., Ac, 
DRINAKr DEP01S1T8 : THKIB BIAGN0S18, PATHOLOGY, ANB 

THERAPEUTICAL INDICATIONS, tldited by Ej>My;«D LrnvD BiaaErT, M. D. A tiew 
American, trooi liic li»t aud euUrgi*t) Lojidoatidiiioa, \Viib«ighty iJlui-ifuUowa utj wood. In one 
hatidM^nti mtavo vuluiDi^, ol' a >out 40U ptig^i^t exlra cloth, $2 75. (*/ifj^ Ilemif^ 

( J ' P>fr iiC';e«iw ry tor ii« to tuy aii> Iti ing i to the e^ienti .jn oJid liitiifiuitiiry empUpf meat of our 

ofii liti weijkaowti TreMtitej wliieh tu tti(?rn]>ruuv rcBotirecn. In the {trrpAr^tinn t»f this 

■diiiiij.. . - V iiu^ I'TN nfJiL dpplKmtiim the re- | ticwi^diUiMi i>f lus wnrkt it isubviniitiijat Ur, O^ld^ 

■uli« iif ikt'Ht !mI uml ^^iiemicftl fc^ uig Uifd biu tjhireU no JMiuii to ^einJer it a rnitiiful 

to:4Lr4:bti« rcjftunh -iiiiU^y ana pAiholo^r i fe^ reins EM iiin ^ff the preattut aiute of •L^'^utihc: 

i'f Ibeartaafj' it...L.. „, ,, .iiL-bhuvecoittrtbacea du | hauwlAlfeoatheaauiectiteiabraceA.— ^rUj^Aati^ 
iHiidllo ijne t<i«rv««« ut uur itiHgauttii; po\yer<^ ild4 { Ft^ftigm M*d*Ckir. Ktviine. 



BENNETT (J, HUGMESJ, M, D., F. ft. S, E,, 

rroitfattrr of UUeUcaI MedJtiiie la the Uftiiveriity of Edtabnrgb} dtO. 

THE PATHOLUaY AND TREATMENT OF PULMONARY TUBERCU- 

LUS!a, ajid oa the Lctcal Medicaiuiit ot Fburyiigtsal and Laryngeal Di^a»«s fr«f|tieiitiy miataken 
lor or aj^eot^mied with, PhthiaiA, Uiie vol. bvo*,t:ilrtt cluth| witk wood'CULs, |jp. 130, $1 £5, 

BAftLOW taEQRGE M,J, M, D. 
Ph/siciaD (o Qay'i tloii»itaij, LoadoB* fte. 

A MANUAL OF THE PRACTICE OF MEDICINE. With Additions by D. 

F. C03IIIII, M. D, author of* A Practical Treat t-»e on Di»«ii*es pf Qiiildfeq/'4t€, In one Wd« 

some octavo volume, extra clothe vl over 600 png^»« 42 75, 

We recommend Dr. 0Mftow^a.UAaii«ljii tue w«im- i rouait it clear, eone lie, practical, uidioiLad Mttf^ 

#ftt inaiuicr mt a mott vaJuHhie vkdr^-uLfcyiUi. \Vc roA Jkl^l.dwbj Sarf Jtmrm^L 
have kiul fte^ueat oticauoa lu coeuuU il^aad httvt \ 



BLAIICHARII 



BUDD (QEORQE), M. D., F. R. »., 
ON DISEASES OP THE LIVER. Third Amoric^iti, from ihe third »fid 

©ttJftfiwd Locdon edit ion. In yue ve?y handw-ome ootuvo Vultnnej eitrn clolii^ witb four b^auii- 



HNt r«irly ctlaililitbetSffir itKtfa place ftniiiii| (he 
clHMicii medical iitarnturc of England,— Sri f if 4 

t)r, IfadtPi Tri^Atiie on DiHtitM of fhe Llvtiir !■ 

H^g thr inifrviil. which bfiire HApned brtwe^R rhe wnric ufi h\^UM^i of this Livrf in »iiy i.nsiKi^ej.- 
iML-ctiiiiife tilitHmm, the ftOthorhftiincotpunitediBto | ;^^^^^j, j^^^ j^Viw* 014^ * "» -n 



be lejfl (beiiiuttitrilrtiiff llOT«Lt4e*whlohhllTP<'bK' 
TllCt«^^z^tE itir ir*-(!;'-fjr[ir^jjrfrMof b«ji*itK' tajjitolurF 
4nd paiii'i liiiuf^b the •ijtc (if tbc btHik 

U pi»[ pr the UJfttMry of Uwf <lii- 

emiriijiki n.a^ii it koiit Bpupiilcvcl 



BUCKN1LL U, eJ, M. D., *inp DANIEL H* TUICE, M* O., 

Mvfliei,! i^up«riDleiidQiit or the Devcm LtitiAtie Atyltun. ViBitiniif Medicnl OOleer io iht Y(>rk Retrest, 

A MANUAL OF PSYCHOLOGICAL MEDICINE; conUbmg the Hktoy, 

Ntjfiolisgyt Def priplic>ft, StBliatic^t Diiieiio^iP, Parholi^gy, B^^ TffRimenl of INSANITY. With 
a Plnte. In erne liaiidftonn;f ocinvo volume, of 536 pnges, enlr^ doth* 13 00, 
The inrreiifie of mentfll di'i^a^e in ils* Tfldous fornix, and Ihe dillioiill qiieMiouB to whicfe ft jn 
pon^iiinirif' giving rise, render the subject one of duily ehhanced iniefe^t, requirmg Oii the parV of 
the piiysHian a conslaiuty grealer fiiiniliarUy wiih ihi;*', the mo^t perplexiug br»incb of hia profe»- 
•j<in. Ai the »«me time iht^rii ba» been, tor ^ome year« do work nuc r^Aiblp in thie^ eoimtryp pi%*cot* 
ifif the re*uU« of reoefti mve^^ilgaiioniK in ihe DiagnoilA and PrqgiiasiB of ln?-ft!UiyT wiil tlie grtsaily 
impfoved methods of ireaimem which huve doBe'so muoh in flllevititiiig^ Ihe ecmdilton i^r r*--i..F.*i,. 
Ihe hc^lili of the jjt&ane. To Jill this vrnetmey the pMbiii-her>< pre»?ni thi^ volume, h t 

ibe di!*imgijitihed reptilBiiDn nud experience of the auihor» will entitle it <it once to tbr e 

of both fcuident and tiraet it inner, jts ^opt& may be gathered fntm the dsrianttion ol : 
ih«i 'Mh»!iif ami bii*. Wen to supply a text book whieb may M:rvr n* a guide m Ihe d^ t 

Blich knowletlge, i^utTi*^it:iitly elempnlnry Io be &dRpied to f he wunl:- of the situdeint^ cmd y 

iBoderD in il« view» «ii4 explicit ta m leaehiug to BUlfiee for ihe ilettiftada of U19 pfactJlioner.^' 



BENNETT (HENRY), M, D. 
A PRACTICAL TREATISE ON INFLAMMATION OF THE UTERUS, 

ITS CERVIX AND APPKNDAlJliS, aud on its eonnection with ttt^^ritie l>iM?ttse. To whicfe 
i* lidded, a Review of ihe pre*«*jit stiate of Uterine raihu(ii>g'y. Kifth AmenoouT from the tliird 
Eoglinii cditkio, Ib one oetuvo volume, of atM>ut MO pogtsj extra cioth. &2 00, 

BROWN (ISAAC BAKEB>, 

■ aBrf(«OD-Aceoiiehpar to St. M«rr^t MiiKpicil , ^^ , 

ON SOME DISEASES OF WOMEN ADMITTING OF SURGICAL TRKAT^ 

M£NT. With teattdftODQC illuBtraiiops, Oaevoi. Svo., extfa cffilh^ pp 276. SI 60. 

Mr. llrowiili&v«aniedfnriitiDaeIf a high repata- 1 aatT merit the inreful ntteDtina c>f every «*!«•«■• 
tiOdifltJie opftfMlive treatmeat «?f tandry (Ji««B«ei ; accoaeheur — A^suciativm JamrmaL 
mod iBJuTJea to which female* are peculH4rlyiub;fPct, «t^ k.^^«,, i.„(,.,i„. :. „^^ .. ^., ^ *. 

VVcM traly wiy of hi. wiirk that it it an impurlaDf ^ ^ « have a » tieiliAtmn m re^ommrndmr thf. book 
iSdiS^i o obat\tTh«l Ijtefature. The qpemtiire •'^taee^r.fii at «qt,oB af .11 Mpgeoo, wHo m^U 
;^««ti<'t>i »«d eoatrivaflcet which Mr. Browa du- ^ f^Tl^^rT^if'^** * pi^rtnf ihelr.mdvfcRd ptwltiM, 

BOWMAN {JOHN EJ, M, D, 
PRACTICAL HAJTOBOOK OF MEDICAL CHEMISTRY, Edited hj C. 

L. BUJiXAM- Third American ^ from ibe fourtb and revi^d Easlii^h Eclitiiin. In one neni voiuoet 
royal I'imo-iBXirftcluih wilfa numerous inustratfont* pp, 301. #175, (iVbw/t*?i/v. May. lSS.J 
Uf tliji welMinowi) bnn*JliK»>k we may my thut tTii .fn U tittt rnerely n ' 

it fetami all iii ^ld »impljeity nod elfcBfneH. of iir- " . . . , 

raxLgcmrnt and dAseriiHioa^ whilit it Iiiib Tcprived 

irom the able editor thwc finiiibuig touclJ>?9 whu-h 

the ^rwretaof chemirtr? hai rentli red peeeiury ^ 

Nor it noytliiDf Kufried over, imyibiair shirked; 
np«a the btM* whffe yoa will, yNU fii>d the came 
ajtreful treatmeiitDf theauHeel nianifesced,qnd (ho 
beat prcMreii for ibeattmtDnieat of the parlieuJar ob- 
jeet la vjew J«eJilJy doCaitDd and ex|>l«iatd« And 

BY T«E Sa.MK AITTHOR. 

INTRODUCTION TO PRACTICAL CIIKMISTRY, INCLUDINa ANA* 

LfSlS. Third Acnerksfui, froni tJie third and revised Lnudim edition, WitlmiiAteirpiis i2!tt« 
traiiouft. In OBe fieai voL, royal 12aio., extra elotb. SI 7^. {JuH Hesd^.) 



\\ 



f fie*! re to Icti* r 
1' ^ ">( !he preiirjit m 

rii' lifjtidil hn« t>*rMi If. 

€>•■ r.i im\f Ma.y itmt, 

h" Willi t»fb tn^ii.*: > 

UPijt^n \n :iii(L linJf^ t>m»k» we t 
them xDittJtcr |if««eetin(r t*> lu^^- 

Sruvetrit:j]i« mail aUditi'Jiia — />•» . 



r in* 



BE ACE ON THE LAWft OP? HKALTH I.V RE 

LATIirN TO WlNfJ A^D U01>y. A tkrkctof 
LfCtte ri f f f>ni aa old P rar [ 1 1 *riue r lu h PuLd eit i . la 
Ode vitiume, royal lJnio,,eclfm Cluth. |ip>'Si»fl. 
n 60 eenti. 

SUBHNAN'S PHVSIOLOeY OF ANIMAL AND 

V KG STABLE UFK^ a p4ip alt r Treaitw on Uif^ 

Fuactkmi and PtieoiimeiiA nf Organ ie lAife. la 

1 «e hiuiclaoifie royal I into, volujne, extfi elolh, 

vth «>ve? lUOillifttratio&i. pp.^i. Sffeeiitt. 



BrrK LE R ON TKK ETlO LOG Y, PATH O LOOT , 
AND TREAT VI KNT OF FlBRO-HK*»?*Cai- 
Tl^ AND RHKl MATIC PNEl'MONlA. la 

ciBC ^o, VidiJiue, extni cloth, pp. ISO. St US. 

SLOCiD AND URfNfC (MANUALS 0^1. BV 

.loiTv 'VifLlAM UfllFI'iTH, G. OWEN 

V D ALKRKD MARKVVICK, Oae 

^, Ptjyiii I'lmo., (iiira eloih, with 

8ltUDIE>e CLtNlCAL LKOTURE3 Off 8IIR- 



AKD BClENTiriC PUBLICATIONS. 



aUMSTEAD fFaEEMAN JJ M. D., 
IrfMitnrtt on Vcoere«] Dikaku At ihe Cglltge nf riiyciciniii uid Surgooat, New Y<yrk, &e. 

THE PATHOLOGY AND TREATMENT OF VENEREAL DISEASES^ 

lacluding iIik rcsoll* of recent iqvesi igatioiift iirnjn iHe subject, Wilh iJliisirntiutiS oo W*Xh^. Ic 
vixt v«ry Imud^^ome oclnvo volume, ol neady 700 pagvi^, eiira dolh ; f 4 00* 



By Ait the uioil vnltiable contHtmlioa to ttiii p*ir» i 
tienlnr brap^hi of pnctioe that I"" ""T' ♦►" '"''■' ■ 
WiUiiD the last tcon of yeAtt. H ' 
niia ilr*oripuoi» uf the viuiuu» l 
dLiCAMCt Mill rBpcciaUj? lb« ineihi'ii= n iJt......vu. .,. 

prtyfH^Kit^ are wtirlhy ii( the liii^htBt cacojiiiuiii. In 
tNiC' rripe^eti U iJi hctter adaptrd fur the aaiiiiliitice 
of the evrn-dny p met it inner limn any olhef wUh 
whif'h we ure acqaumted^ Ib vafiety of melhodft 
bfaprrfed,, in minuttnpaitif <difeetiun],sbi^^ by eBT&- 
lal ditchminaiMm uf ¥iryliQ{; forma uml cunipli^a- 
lioDv., wc wntt; dnwn the honlE &■ unaurptiffncd. It 
i« i. work which ahduhl be in lb« po^Bciiun uT every 
pfictitioner. — Chicago Mtdr JoufnaL Nov^ ti^L 

Tbe fi>regom|^ admimble vulamecomca to ui, em* 
himcia^ the whnit? subict't ornyphilnltiffy, ri?t<r>[vlDf 
manym doobt^ (^orrectin^ and cnnfirTnini^ many no 
entc^tJiJELed. opipiniiT and \u our eiliniatitiu the bsit^ 
CMinpleteftp fuUftit monrif eajih on iUia kubjeet in dui; 
lajiKua§[vi. At fur u tbeauthur^* Ubi^r* tJaeuiBcLvpi 
afe caticcrnedT wfl ftml it a duty lo lujf that lio bm 
IDOt imiy eihauitcd bii mubjcut^ bat he. but |»r«t:n];ile4 
U) iii, without the ilighEeat hyperbulBi \he bunt di- 

B SI ted treatise t^u ihete diicaaei in out InugUHgr 
4 baa carried iti literiitarc dtJWD to tbti {^reniOt 
initment, and lha» achieved hii laik in a nianncr 
whicb t^anoot but Teduund tu hii (Credit. — £iiiisk 
j^mtHtam JauTit^^ Oct. l^i, 

Wt btUeve tbit tTeati#e will ecs mo to he rr^arded 
■B litf h authufityin thii hranebtif inedf<Q«ipraelicep 
ma*i we enrdially conimetid u to the i'E«vijrrubk Dotice 
*){ our breihrcA in the prorcBiiciq . Fur iiur own purt^ 
we candid liy cntii'ttfa eiiet wc bave rectrivdl irany 
nevr ifitai frmu ita pci-auil , aa weli ai mo<Uied many 
rieVi vvhu'h w« huve lung ^ audi &b we now thint, 
CTfoneottily enlertaiaed on tire tnbject of typhilii. 



Tn turn flp }||| In a few wordti tbtf bftnk Itane which 

„., ,-., ..,t..,T>f phyiicinoi or medietl itadfnt i»]i »ety 

to du wiiboiit,^.4iii«riw»» M*4. Timti, 

I, 

Tilt wPi i]e wtMk preitnu a c^' ' ry of 

venereai diieimtsi^ (romphim^ mui ', :ind 

vnluQl>1> miterirjf ftjjit haibeenapr' utd* 

M l^ti tweijf pf* 

inti and inv^ :i ibe 

irefully di^ri^' Id if 

lUe rtytljMr « e^r^tirneive pefinnai ■ m'A 

o^erc'd to the prufeiftiOD m an adir ) La 

cojnptetdiieaa is isfured by good p. nre 

tnjieeially faU in the anatomy of the ^^'jui'^l <rj|raiii^ 

We bave ejaiiqiaed it with great aaii^riit'tinii. and 

eougratntate the medical profeitiixi in Aincnoa im 

ibenatmDaTity of a work tbit m»y fftirty T^e (tailed 

odf inal — Berkshifi M€d. Jountai^ Dec. IvtL 

One thing t howeve?, we are in pelted Cu «yy^ that 
we bave met with no olber biiok un lyphLJie, jn the 
J^InirLiih JaagnafeT which i^ave to fuU^ ckar, ind 
^ mtfiartiiU viewiof the imp*>rr«*nt ♦.nln rrc ,>t. wu, -n 
I It Lreati. We eannot| hvv?' 
pT^mmiug oar aatiirac^tiun wi l 
oim iQiinner in which the «u b^ l . . .. . .^ 

and the car ^fkil attention to minu: aie* 

fn 1^131*1 [O nay ind LBpeniable— ill a rise, 

Jo eonr'luiiiin, if wp may he pard of a 

phrase qow hecome itereotyped^ h hera 

«fiip^tr»y \a all s^riomaeti and iiir ■ not 

reiB the opinion thui.^. ,^-..,,.^',fw^'9 
ml Diieiun't is it *' wufiL wUnotii 
1 1 HHrary will h<?reafter he i!^oi|ii- 
^B J 1011 M*d , aad Si«rf . /4HiM|«t » 



beiiT'^' 
TrrH 



derti'ij ^■.i.,|-.'.i 
Sept. a, l»t*i. 



BARCLAY CA.W J, M. D,, 

JLifcliiant Phyiician to St. ^eorge^a HoipiuJ, he. 

A MANUAL OF MEDICAL DIAGNOSIS ; being an Analysis of the Signi 

and Symptom* of Di^e«*e» Second American from the second and revised Lofxitm edition, la 

*ioe neat ociavo volume, ei^Lra elalhj of 451 pagea. §2 &U, 

The demand for & eenofid cdiiioa of ibia work ^howa I bat the vae^aqcy which it jt»*---'"*- * ■ bii|k 
ply bas beeu n?eog:iUzed by the profe^Niou, ond thui ibc etlorts of i;he mithor to mci i sive 

beetiiiticc^B^ul. The revijiioix wliicb it has eojoytid will jrcJider il better ml apk ;eto 

ftUard ajh«i^taii(»& to Lbe If^tirtier in the pro^^euutio^t ulVbi^ i^tutlief, and tothv practiLioin-r wliu requires 
a uonveuieiit and aeec=^:»ib[e tuui^uiil for ^y^ady refereiice to the exigencies ot^his daily ilglif #>. f*jr 
tbia laiter purpoec il4 complete and extensive Index renders it e*pemally val«able, alia ring facijiuet 
lor immediately turning to any ciaai ol'»yiiiptom$j, or a:ny variety of diseaHe. / 

Tbe taak of eorapotMig lOch n w^rk it neither an | 
aaty aora light one; hut Dr 
U in a tnaaner which met 
appfobaiJf.in. He ii no mrr 



d perfarnie^j 
unquiilifii^ij 
r- Itnowi hit 

worlt ihotoii|hliyj and in attanptLu^ lo pcrforia it, 
icdjiii poweri,— ^rirf A Jlfttf , JpHTnaJ . 

Lt the w«}rk will be de- 

Uecuoie, lil£pWaii>>n^i 

iity to the pfdcti- 



hai Dot exceetlei 

We venture to 
aervedly piipui . 
Practice, Jtn lU' j^-c 



jla ineatirnable work of rererence for the joaitp 



We b ope the voluir^e will have as extent ii'» fJr- 
calation> not amonn; ■tudecitt of tnedicine only- but* 
nrncMtiontrs also. Tbey will cover regret* faith* 
ful atudy of ittpiigeii — Cincim^atitaniml. 

Aa important aoqniaition to meilical litcrt|are« 
It la a work of big li laertt^ kvtk frc»m ibt: vsat im- 
portance of tbe i abject npoa wbieh it treatat and 
alio fium tbe ri-nl anility diaplayod in *u dabt^ra* 
tiun. In eifiii^lujjion, let ui beipeal: for tbta voiume 
tbatatiention of every ■tndeni of our aft whiyn n 
HI riebly deaervei— that place in tytsiy ifo.dical. 
liWury wbicb It isaa ao wyU adara.^-Fmuu»UaiF 



BARTLETT CEUSHA), M, 0. 
THE HT8T0RT, DIAaNOSlS, AND TREATMENT OF THE FEVERS 

OF The united BTATKS. a new and revised cti in on. By At^NJio Ci,*ma, M. D., Pf^f, 

of Patholojfy and Prariicit! Mtdicine in the N. Y. College of Phy^UManii and Snrgaona, &c. It 
OQe octavo voltime, of six hundred pofisa, extra elolb. Price S3 00, 

i tood deier ved 1 f h if h ei nee I tt if »t pnMfeatJost . I C 



It ii a Wfirk of ffeat practical value and intereit. 
eoatamioi moch Mn*t ti new relative to the h vera I 
diacAieiof wbieb ittrrau^ ntidt witb the additionf 
of the editor, ia fully dp la Uie limei. Thediitinci- 
Ive feataret uf the d lOereat forma of ievei are pUio] y 
ajad foreiiily portmyedTand the liuea of demit rcA^ioii 
aarefully and aceurately drawn, and to the Arnen- 
eaa praeUtioi^t i«a more valuable and aafe fu^de 
than any work on fevei- extant. — Qki« Med. aar/ 
£iairc Jtmmal, 
"-Titoasaellesl nMrnofrnph oMfabriic dlieau^ha^ 



wiU be ieen that it tiai now reaebed ita foarth edi- 
tl^m onder Ihenuperviikinof Prof, A > (JJiiJirk, a itea* 
tleman wbo^ from the nature of biiatndiet and pdr« 
iuitB, 1^ well enilculaied to appreciate noc^ tjirr<ni»a 
the miuiy iblrirute and dJfTicult qii&ilioij» 
LiDfy, Uii nn^t'ttntiooiBad luocH to tLc : 
the Wivflf , Mjul hftve brought it well up iv i 

ac^e a« it eJEiiUat thc< preetut iJjT 
latt of dipeaiea.^SfrwUtni itf*(i. 



BflANDE (WM* T J D. C. L., *^ ALFRED S, TAYLOR, M. O., F. R. S, 

Of her MBifBly^i Mint, Ae. Kfufetnor uf Chemiatry noil Mt^cliraLl Jqri*priidepce La 

fen KM ISTRY, In one haQdsoine 8 vo* volume of 69f> pn^eA, extra clolh. $3 50. 
{iV^w i?*flrf^, May, 1863 ) 

Hmv'ms lw«!n engii|?tfrl in leaehiri^ Chemistry' in thi* Mctf^rpolis the tine for « pi?rit>d uf forly, 
id liie oiaur for s iterKMJfir thirty ytrare^ ii UasQ|;peufed lu ii^ thiii, m ^(nie uflbf; ntmihrr uJt l>of%ft 
ilr^ndy fxi?^rinf, (here wa^ room for an *tldilk>fi»il vol*ime, whif'ti fht utd be e!*pi*C!oJ)y attnpipd far 
the lite of stutfent*. h\ prvpating ^ut^h s v*ilume for ihe prei*?, we hitve eiMeitvurcif t4» b«iir in. 
ftiititl, thut I be ?tiiiJent In ihe piic^nC diA ' N ao Itfsrni unit hut u ^^Uurt lime at, hii^di^po^iil fur 

{Uie iit'4iiiMiuin ofihi'^ kiimmg/'— Arri. \ck* 

In rtf printing fhiy vohmie, iip pti*^tigc - ^ •' prets ha? been »uperinlend*d by n eocqpeiefil 
r^thft^i^t, who bn^ isiediijbuvly cndeftvored ;u **fcun- the EieGMraf^ su iieeejimry in a work of ihis 
Ffiahire. No noiea of Bdditiuna huve been iniruduoi'dt bui the publiifkers buve Ixf^en favored by lh« 
MtMburi with some correeiiout and roviisiofli^ of the finti iwenl)-oue chnpier^i wbR'h hnvv been duly 
||fi!-erred. 

In ?kj progressiv* a science A^ ChemlsttryT ^^'** tstt;?*! wort nlwny? hn^ thr ndvtinlnr^<> of pre?ei*tinf 
- »»tibjet:i as inodilled by the reniUs of the liiiesi luveBin: - oijv^an- 

^ I bafttkeen made ihe itiljsi of, and ihnL the work pi>K*.. rum Ht 

^-elearnena, **tmpJiciry of wlyle, and iiicid tt.rrajtgemeulp iirt ;.......,,..... .,j >*.^ „......,*.,..«. ■.^?Umcmy 

of the EnglUli luedieal pre^» 

It ij«edA no iffeat «iiViicitj tafnr«t#ll tbmt tbt* hni^k • BnJ T^'Ft at Ihfl ilTeei&tlaa, myM^clf-Tn . htu! fliimrnritf 
«rkgn»a, literally, tb« Hand buDk U Ch«mi«lry of r I ir^ Kuiae 1&I» cLeriM. a* 

ttpiifiiit and practUlcraur, Fur «:l«Hr[tiui» of liinguii, I worked oat Lg i J lu- 



flrcculoro from ped*iiiTj lujd mrttielflia of madrru 
^beiiiliatrf , no oiher teict-boolc eomeilnt^ eduipatitltsu 
wHh H. Tho re»iiU in h vdtIc whtob for ftili]«H ipf 
tDiitt^r, f(ir ItieldUj of HrrRHf ntneat, for ol^racwi of 
«|jtn, iB &t yet wUbiuit » rlvnl. And I'Ptng will it hn 
wjrT, .Mi a riTftL FPT, kltbiiajih wlih tba D«iofliu*T7 
» i.omlc*! kiioirl«-d«(9 iiiLdebda will b« n-- 

f irill bo nrtlit t4' liJte awmj. Th« fuDdii' 

ji . "Ji^.. -rLii.t book will reiufttn. presort* 

lui^ a [ur j=-, ' v!ini it Dr>wifl^ {he best guttle 

til tJm isciidy yet glrfeji to the w^rld. — 

iytntUta Lam .1 ?52, 

M<iift &Mar«(iilx, tim^ kaa not^bAled 0119 wblt ofikv 
dQHncjt IbftTigar, auJ tlm cVraifiiei« witb which tbey 
l^nt only h&ri9 eotnpoAed th« work >b#fi>r«i a», but bav^i 
•a Uf Mjf vl««r«d lii« grottud hr il^ by hitUa^ right 



,;ij4 4t>e- 

t' I ■SOON io 

Tittii4t a ltd u'fLLtih^ Haw ±}^ lalil, 

If w» kr« aot rny mnefi mltUlrca, this huok will 
ocfufpy & plac<P wbScb 0004 baa ^t^+K-.-n- ^^t^ ^m&n£ 
tbeiuUN ; for, by nToidtUf tb« t'l loiu au- 

Ih in*, wi* bn^e n wfirk wlilcih, fm - rtMiily 

thfl laojil pt<rf#cL of 11,07 t° ^^^ m^..^,.^.,, •nAfOAgft, 
There HtPHefvi'Kl ffolcis^ tii bo aot€d !■ i^i« voliim* 
wblicb saparaie U irtdfllf (r^im may «f n*eoiap«af«— ^ 
]iU wld* &|ipllca1iloa, flot C" n- rr.^.it..-i -*...i,... . -^Tf, 
nor (0 tb« Btudtnt la eh?nj rV 

tir&fieh of lelfiDM, art, ar r w 

wty iN>nD«Dted wVih th« doiu»4^ j. ^*...lm i. j — j^.-^- 



BARWELL fRiCHARO,) F* R. C. S,, 

AiiUrnni. durgcni) Chmrinj^ Cri«»i HcjapttDl^ &e. 

A'TREATISE ON DISEASES OF THK JOINTS. Ulastratca with e^mf- 

ings on wood. In one Very huntl^Dme oetuvo volumet of aboiil 500 pfi^«, eitpa cloth; ^ 00* 

At the QUtaet w«9 niity ititte tbat Lh« WOflt U l Ui^ aad faithful ddtiie^taniii of diatate.— L«ii^d««i 

Wftrthy of much t)rftTi«,3iud benri eFtdeuee i>f mtich Atfti. Timtn and Gatfiit, Ftb. % ItVI. 

tiiaugbUuS «jid ^-un^fol inQi,ir3r and here nnd thrjB < TMi vo[am* will bt wcltiL»fned, ai the rwnrd f»f 

o( nn Bli|ht MTiiiiiahlv. \\tha^^ akendy rarru d ^ jn^^Mi b.mL-it rrttfarchstid (.■:ir.*f»T *a*«TJfnnoD inta 

ihJp ui-iK^r fii nlnr thttn wc miendtd to ilo, but not ^h^ a^tupe ned p.f-.iM„^.,t ,,f .* .m.-t ...n^.r ,.1,,- 

r . rfcdrirrvei. AVc can only add J ^^ 4i„„^pri. " > 

t ! t hn. atTordtd ua gr^^at pi^iiiii fr. valqubk nod ,i „ 

I 'f'llV ^^' rkrd vr.ryhitr.1 lit hi. | t„ Uiis anic.i.iii ... „ ,...,„. 

* ' ''■ r^»V»^"'^^y I illghltmiUeT fitf H v->luini tnfo»- 

" ■ '^^^^,^ "" '" f , tiguiitJu . and at the aiimc i - tit . o« 

": , „/ ^ ■''*'"'/" ^'*'* the |tj.rt erf lu auLhiir,wt,M.„ ^, i.,„, ...^t4t!il*l« 

tf [. iUiMiL aii.l J * #i..-M W t maml ti.4 Minit tM ntea^ , ^^^j ^^^^ Meceaifui ctMiml<<tiup ot Itu artlii^uA t 
turn il»e vtry ail^naabte plmUa with which the vo- j i,^,dffii i.fl«cel, Match D, lt:tfi, 
laincite.il ricked. Wc ■ciclom meet with aiicb atrik- I ' ^ 



CARPENTER (WILLIAM BJ, M. D., F, R, S.» *tc., 

Examm^r in FbyvioJof y and Comparative Attatnmy ia the UiiiTtraiiy «f Loudoa, 

THE MICli08C0PE A^B ITS REVELATIONS. With an Appcndk ooo- 

Uthing the Appiiealicns ol the Micro^ct^pe to Clioic^fll Medicioe, &c. By F. G. Ssjuitb, M. B. 

lUuii^trated by lour hundfed mid Ihirty-fotir beautilul iMigruvings i>n wood. In one large antf rerr 

handiwrne ociavo volumct of 724 paget, eitrii cblh, W 5<J. 

The K^ai importonee of Ibe microscope a^ a nseiinr^ of dlat^nospi, and the awmber ol microieo" 
pl^tti wfio are aI*o piiy^Kttttits, hiwe itidiiced the Atneriraii j>^lKi,.i..... ...i i. ht^g author'f* appraviJi i« 

add m Appendix, caret uliy pfcpared hy Prolrssor i?iuitli. .■ ^ ul tiic iiii»1ruineQt ta 

^Jiuktai mcdicrne, ing^esbtic wiih an nei-oiint «jf Aiu^u-huh. iic;/ modifitmiioo* And 

fteoe««<>rie». Thii^ pof Utin of the work m iilu^irattd witk yearly ifnc liunJf L»ii wood-eitU, ftudf Jl ii 
hopedi Will adapt thti vgJiune tatuti puriK-idarJy to the uaeaf Ihe Amerieuit ^ludeuL 



f:; 



aire a aibleei u Ike 

madeven thtiae whi ' ( 

With die eciQBtraeti^.ij in um't. <'> c^jd- lu^iruiuritt, 
witi itid mtiundanetof ]Qfofituitii>ii onvrycij la u^vbt 



I The adilitjotia by Pr*>f. Smiilh 
claim tipoa Ibe prnfeaaion, fear v,- 
he witl rct'five th«ir alfii^ffr n. 
kaow ntit where ihr tmdri ' ' 
aueh n complete Had anti ifu. 
acTNipif facia heiiring uimti 
mnhrine a a m f<i:>nLKiti«:tl ir- 
aiid Ltiiiijf itwif, It iPi^mn 



aad aimple lMj^vm§n^^Mtd- J%mt$ mmd 0«j:fii4. j cvil^ ihe vwlttwe*"-L«Hi. 



> Wi^rrJri tb« 
Hi iUvutt. 




CARPENTER (WILLIAM BJ, M. D., F. R. S,, 

Bxamiiier in f^hjnoiogf lUid Ct»inp&ratifc AoaLomr ia llio UBiverslty of Loodcffi. 

; PRINCIPLES OF HUMAN PHYSIOLOGY; with their chief appliciitloiiB to 

Psycholog^'^* P«tbo[oeyj Ther*pcul ies , Hygiene^ end Forens^ie MeiJitruie. A new AweHctiti, from 
the iiii*l and rtvi^^ Lnndnn effitt<*ii. Wiib nearly thre« hundred illui>it rations. Edited, with odrfi- 
l!on*» tiy FiLAMCrii GiTftSfFy Smitw, M. D.t Professor ofihe Insljtutef of Medieme iti Ihtf Ptnunyl* 
Vania MedicB] College, ^t\ In on** very large an d Want ifu I octavo vol timet of alioiif nine huTidned 
larfc nM^e«, handsomely (»ftnted, extra ctoth, $4 50; itrohgty bound to Leethdr] witb rmiMd bAiidc, 
$5 00 

Pftr upwnrdi of tbifffrn yeiiTi Dt. CBTpcnt^r^i 
[ i»Ofk htn licep citnsiilii-rptl l>y iln? pfofeifion ffrn*** 

ill^'iib^itb. Id till! doutitryiiiitj Fi^nfrland, m the: mt^ft 

alUHlikcompcjiiiiunion the iiai»j?et of phy liti luicy 

ittainnieiit* smd uuWf'urifd iqJuBtry yf itii aeqnm- 
•l^abril author. TUt^'pffnent «=d:iti iiu (whiLh,lik« the 
liiil Atin-rj<!a4jone^Wiii prepyredby the ftutliiar htm-' 
mr\f), is ttir r^iult of itu'ti fXtc'iiiLVt reviHtoo, thni U 
ttjny ulmntt bt c«>n»iderfrd i nrw work- We nised 
Imrilly liiy^ tn cimclDtlinr ttiiibnpfaoLier,t|tfil while 
{be Witrk !■ indfipf ttiuiliTe tu rvery Btodiriit of oiedi- 
em^ in thii c^uatiy. it will amply rei^ny the praeli* 



em^ in thii c^uatiy. it will amply rei^ny the prmeu* 
liunc^r ftif iU peraval liif the iiitercit and vmloe of Iti 

Thiiiji aalaijdard wofk^-Lhc tef t*biHfJcBied hyali 
8ieili4?&l ■tuilcQti who reB# the l^iigliih Imsgunfe. 
il iiAit piuied throafh ttverureilitiojii m ordrr to 



Ta eu kifl^ijie thlft Kreat work wimld he Jiitperflaotti. 
We ■hr>ulrt (iburvr^tunwi^ver ilmt in ittjiL editios 
the mithnr bi*» reimnleUed ti larste porDnn erf th* 
fiiirmert nud the ecLitcir hm ndded murb muLi^er «^!lf In- 
tereit^ rapeciulty in tkie (mm nf iUuiimtUini. Ws 
may couhdeQlly reeiiniinejid jE 4» ibc tiioii t'limpleta 
wojk on Hainan Phyaiuliify id oiif lmBgyu^e«— 

Tht moftt C4?j]iplete wnric oa tbe •cieoe« Id oor 
laJH^aage.-Hi^^m, Aft J. /o»nwiJ, 

The uioit euinplete work haw exlnnt in oar lajg- 
Eu&fe. — iV. Q. Mid. Rigut4f, 

The belt leit-bcxik m the laja^uag e on thli ex> 
tCBJiive »ubiect.-^L*»rfoA Me4. Tibwii. 

A coinptete i^yclnpiedia of thia branch of »Qieiw«, 
^y. Y. Mtd. Timn. 

The profenioD of thit country, and p-erhapa alio 



fc««ppace with the rapidly grfiwinf Ncieiiue o/Pliy* i of EQr<i.pe,liivc*iuii(»Mily iindftiiriinnctiineawaiteJ^ 
Vin1i[i|fy. Nuthing deed be utid io iIm praise], for jla | the iiiiiii>uoi!eiaint uf thia new editicinrvr Carpenter ^i 



liqeriuare aniveriblty kfiowdj we h^vt nnthiiif U*' Humaik Phyainlugv. Uia {otm«r editium tiiive for 
aiiv' of Ha defect!, for they only «ippc*iT wht-fp fh«i mnny ye»ra been Jilnioit thettzily tezt-l>oolc nn Pby 
icienee of whicrti it treaU ia iAC«}[npkte, — Wttttm - ' — — " .... .... 



The DKial eomplete expoaitiua of physjniofy whieh 
^ Uty la^iiBf e ciui Bit |ifeM:nt give.— ^B wit. Md. For 

^ The ^reniratt the mutt reUable) and the hf*t bi.>nk 
) on the aiibj<?et wtiirh we know of Is the EngUih 
SaJif uaf e ,—St4 ikvitopw . 



aiubjt^y ixt all our medii^aJ achotila, and ita circula- 
tion amoiOj^ the profeaainn haa beeq uaaurp^aaeil bf 
any work to any department of mediecif acjedce. 

It La qtjjtc aaoeeeasiiry fur iia to epc^«k uf tjkii 
work aa ita merita woiil«l jqatify. T<iir mere un^ 
Douaeennent of ita appearance will aC'i>i:d Lliehirheat 
pi fit KQ re to every itadentof rhyviolugy^ wliik Iti 
peraaal will be of infinite serrice in mdvuBCiaf 
phyaLologicatieie«ee,^C}Ai« Mtd.amd Smrg. Jtimrm 



ELEMENTS (OR MANUAL) OF PHYSIOLOGY, INCLUIUNG PHYSIO* 

LCKjICAL anatomy. Second American^ from a new and revised London ediuon. With 
one hundred nod ntnt^ty illiirttnitiotta. In one very baodsome octavo votame, Lentber. pp, 566. 
13 00. 

In publishiiig the fir«tc4iitoii oflhie work, ita tit!e waa allered from Ihat oi the L^^dan Tt>ltLme> 
I hy the i.uMittjtioD ofrbe word '^ElemeDt^'' for that of '^ Mauual/' and with the author'^ ^nnoliom 
Uk title o{ ** Eiementa'^ in atUl relifcined as bein^ more expressive o( the «e4^pe of tiic; treatit^*, 

PRINCIPLES OF COMPARATIVE PHYSIOLOGY. New American, from 

Ihe Poorth aud Kf-vlsed London edition. In one hugs and hn.nd'^ome octavo voltuni^, with over 
three hundred beauiifiti illutitrftdonfl. pp. 73Q, Eitra cloth^ $5 25. 



Tblt b^fok ib^Mild aatoaly he rea4 bat thoronrhly 
Itadied hy every mem be f (»f ttie profeaaion. Nome 
ara toowi^a m oLd^ to be benefited thereby, Bdt 
aapealally to the younger elaitwini Id we coTdially 
" ad itaaliefi fitted ofapy work in the Eagliah 



lanr aaj^s to E^aaJlfy them for I he reMption and eoin- 
preneniioD of ihnae try tin whieb art dailr bei 
veloped iRfhjtioif*^ -^Mfdicsl i'oMnsiit9T. 



WithiTut p retell diiif to it, it li an eneyetopedla of 
the iubi^Gt^ auemrate and complete id all reapceta^ 
a lr«lhfyl reflcetion ©f the aitvanced atate at whifh 
tlia acieaee haa now ^Tttved.— Dublin Q^tarUfif 
/etiraaJ «/ Mtdical Stitni: 

A traly mn^nificenf wrrrlt— in ttaelfa perfect phy- 
iiologicai attidy.—ikaiiibiaf If AbstrAci, 

Tbii work atamda wit^uat ita feliuw- it ia one 
faw men ia Eau^peeuul^ have aadertakeiL; It ia one 



no man, webe1iev«r eoald have hroa|ht to aoaae* 
cea^ful an laaue at Dt, Carpenter, ft re i| aired for 
ila prodaetion a nhyakilof iat at Qpee deeply tetil ia 
the labi^ri of oturrm capable of taking a ^eaemL 
critkai, and unprejudiced view of thoae labora. ana 
of eom^ininf the vnriedj betftritg:Faeuub ^naterjala at 
bia ttiapirmal, **y aa to form an harmojiiuat whole. 
We feel that thia abatraetean give the reader a very 
Jmperfeet Idea of |be ralneaa of thia work, and no 
Idea of ita anity^ of the admirabte manner ia which 
DiHterial baa been briiu|;iit^ frum llie mual virioua 
irmrnea, to conduce toitaeotupletearjaa,. of the fueid- 
Itj of the rean'rung it Cf^ntnint, or of the eleamraa 
of laofuafe in wiuch the wiiole ia elotbrd, Kotihe 
profeaainn onlv^ hut the aeietitific world at larre, 
muat'feei deeply indebted to Dr. Curpt^nlpr h*t tbta 

treat work. It muat, indeed, add Itf^cly even to 
ji Uigh repatBtion.<-M«<icaJ TimM. 



ET THS SAM! AlTf HCK. {Prffparin^*} 

PRINCIPLES OF GENERAL PHYSIOLOGY, INCLUDING ORGANIC 

CHEM15THV AND HiSTOLUGY. With a General Sketch oj the Vegetable and A»im*i 
Kingdom^ In one Large ottd very handsome ociAVO votumcj with ^verai biwdred iiJystralioDft. 

A PRIZE ESSAY ON THE USE OF ALCOHOLIC LIQUORS IN HEALTH 

AND DISEASE. Nevr edition, with a Preface by D. F. CoitpiB, M. D., and es|ilii»atiott» #r 
acientile ward*. Id oae neal 12dio. volyme, extra cloth, pp. HS. 50 ceala. 




BIiAmJHAKXr i^ LEA'S BfKBfOA'l/' ' 




CONDir (D. rJ, M. D., &c. 
A PRACTICAL TREATISE ON THE DISEASES OF CHILBRIN. Fifth 

edition, reTiited and augmetiied. In ont; large volume, Svo.^ extra elulh , of over 7S0 ^«f e». #3 35* 
In prej»eniln§ a new and revised edition ot Ihu faTorile work, (be puUliMJiers bays ODiy to state 



'har has endeavored to rendtrr U in every T«*p&i^i *mh ; 
r; v aud the^&penhe^ of ihe mubilietf muideni irj ihi^ 

I lourit of tlie dijst*ae.ei4 of iwfftiK'y ttnd childhtJHUcl.'' 

iht! wlmie Wi>rk Iv a careful a»d thorougJi revision, rewr 
sevi^ml new chnpterR. Ju (Jii* manner it it h(jp*?d ib&l wns 
cijsied hnve been ^n|ip1Jtfd. tb&t tbe recett Inborn of priic ;.,...„ 
roujyrhty ifieorporaied, and Inat in every ptjiiil the work will be fomid to maJntuiu ; 
it hka enjoyed aa a com|)leie and tborouKhly practical book of reference in iafitu^, 

A few nottceB of ptieviijUJi^ eddious are iuLjotned* 

Dr. Coudie'i lebotarihip, af^umen^ t&duitry, and 
pra^tital Ken«e sre mADifeitcd in tl»J»|iiii Jn sU hii 
bsmrrfmi eontrib^f Imii la teimet — Or. ItolmdM^$ 
JSff #r( ie tkt Amjfrita* Mtdicat AfStitiaH^n, 

Tikf-tiaii wtiokjn diif judgment^ Dt. Goodte^i 
Tfrai ^Bc ii thfi (mil? tmm ihe pens till cf wbieb tiie 
prat h tinner in tfaiicpantry witl fi»ewit|i Uiefreal:- 
etl f*U9{tkvtwu.—Wiii§m Journal Bf M*aie4»tamd 
Surdity. 

One of the be«i wnrka upon the UiKaiei of Cbll* 
4reJ^ ill Uie l^tii^lJBli laiigtiji^e^lf<jfin« Lsiutt* 

We fer^li Aaiur«d fTf»m actoni fciperieaee tb«t so 
pbTPi<^iiLD*B liUrury eas l»o coTopltle witliaiit a topy 
of thir^w otk.— N. Y. Jourmul cf Mtditiiu. 

A VfirlMililt p^ipdintriq rniryclopKtim,, mud &d hopoi 
ta Ameriuiii!! nimfiCftUite^ralurts. — Ohio MtditrUl And 

Wcfe*l periTiaded that the American medical pro^ 



md fail h All py ■' - rt 

:£«5« of exifi. '.I 

" -li ibif*^ be ij- I d 

id^r&ble porliout uiid uJ^imf 

whieb may have previously 

tiihiJ obsen'er- ''"^'- ^"t'n iho- 

j^auoa 



fe«Miiti will icnm tpgnrd it nM aalj (lia T«?r7^ci>o4, yield an nnbeaitaLinf ooiiDurrQU(i«'— ^wj'aia JilfdE, 



but «i the vaaT aanT ** Praetiefll Trtntin? on the 
DiaMH't of Children." — Amtriimm Mtdical J&urmal 
tn ttie department of infaatile Ihempeaticti the 
WrtflE «*f Dt. Condie )4 eouaideFed one of the i^cat 
wbich hill been pnbUahad la tJie Englialilaa^aafe. 



We proaaaaeed the firm edition to be the be-al 
wiirlt on the dioeaiei of children in tbe Eneltah 
lanaaafCj and, nutwithitandinff nH that hni Xrfa 
ivibl^fihed, weatilt regard it in Ibal light.— Miilfcal 

The ralae of work i by nativa authori on Ihe dia^ 
eaaoi which the phKiiciiii iicaUcduiiun ti^eamb«i, 
WiJl tfl iippre^mt^d by a M | aod the wof k i*f Dr. Ctvn- 
dtebaaffaiD«dr4jir iiKirthe<!!hatmcteiida Mfeg^uide 
for ilaiJeeti^ iiiiil n uncfiil work fitr t^rmfaUaiifiti by 
thuie engag^ed in pritciie<^— A'. Y. Mtd T*m4s. 

ThL« ia the fonrih edi^on of thii dcftrvr<iiy pnpv. 
lar tr^titc. DnriEi|r the jnterTnl iinee tb^ Imt fi||< 
UoHj It hut been Euaift!te4 in a thnmngh refriuni 
hy the aqthor^ and all new obti^rvutiona in the 
piithitltigy and ih^rnpeutici of i^hiJilrtii [mvr bf-^n 
inclu<ie<j in the pretentvolame, ^^ 

we do out know of a better hook • > 
d reo , and to a Itvrge pari &i iti ri"- ui 



Prrhapathe tt ^ r ■■ ---i 1^-~ ^vork m*w he* 

forethepfufes ; ifidcedi w* 

■nayaayinthi .. /oiil^ iuiH:* 

rlor tomoatof it* ^>rei.i''.L^i-: &&(<£«,. — iTiin.s]fiv«mtmmtd, 
lemrmAl 



CHRISTISON mOBEftT), M, D,, V, F, R. S. E*, Ac. 
A DISPENSATOKy; or, Commentiuy on the FhftmaooMciaa of Great Britwa 

asd the United Statem ; eompriiiinf tlie Natural History, De§cription, Cbenai&irys Pbarmauy, Ac- 
tion t*i U^i't and Doses of the Articiea of liie Materia Medicia* Second edition, reviwd and im- 
proved^ with a Snpplemeni coiiiainii\g the ino»t important New Remedies. With ropiou^ Addi- 
tions, and two hundred utid thirteen large woud-enifravingT*. By R, Eci^BsrELD GaiFFixH, M. 1>, 
fn owe very large and haiiJfrome octavo volume, extra cloth, of over 1000 pages. §3 50. 



COOPER {BRANSBY BJ, F. R. 8. 
LECTITBE8 ON THE PHINCIPLES AND PRACTICE OF SUBGERT^ 

ia one very large oetavo volumei extra cioih^ of 730 pngea. i3 00. 



aOOFER ON DiSLOCATIOMe AND PRAC- 
TURKS ilF THE JOIMTS,*-Editcd by Uramsbt 
B C^Hipia, F. It. S.J *e. With additiivn.ij Ub- 
irrvarumi by IVaf, J, C. WABaEH. A aew Ame- 
riean eiliUoa. In one handii>mc octavo vol a ia«, 
eitrii f^lotb, of about SOit p»gc«| with nuineroui 
[11;uitratina*itit wfiod. $3^. 

COOrKR UX THE ANATOMY AND DTS*FA!*ES 
OF TtlE imEASiT.wilhtwrntV'fivtMisiirJliiiie- 
aiiiK p*ntl t*cir^ipal Papera. Orie Imge vtduiue, im- 
perifli ^vn,^ eilra eiolh, witt aSf Bgurc*t on 38 
l>Utca. m W. 

OOUIfER ON THE STPi''"'^r t^ ■.' *\d DIS- 
£A^RSi OF THK Tf s THE 

TiiVMUS GLAM>. t .hj., ex- 

tra el uthj With i77£gnf(;«i 1U ^^ ^M, lir.j,. ^-A Oti. 



COPLAND ON THE CAUSEft. NATURE, AND 
TREATMENTOF FALSV ANO APUPIJEXY, 
la one volame^ royal l^Bnio., e^tta cloth, pp, 3Eit, 
eneeota. 

CLYMKH ON FEVKRe? THEIR DIAGNOBIS, 

PA r HO LOGY, A?iD TREATMKNT. la ooa 
octavo irolame,, leather, of dtiO pa^ea. fit SU. 

COLOMBAT DEL'IBERE ON THEDISKABE8 

OF FEMALKS, and un the f---i m.-..,,.^ nj 

UielrSeX. Trd-uMlatpd, wilh Hi 

djtioni, l>y C. D. MeigA) Ml' >.^ 

Tcviaed and improved. In nee L.^^ - v.-w* 

tavo, lea^thef , With name/oat wood-cBtt, pp. TW^ 



CARSON (JOSEPH)^ M. D,^ 

Frofciior of Materia Mrdieaand Fharmftcy in the UnJVf.rfity of PenntylTanm. 

STN0PS13 OF THE C0UE8E OF LEOTlmE^ ON MATERIA MEDIOA 

A^Ii PHAIIMAGV, deliverrd in tbe Univeraity ai' Pennsylvania. With ibree Lecttiret iici 
Oiw Modus Ofie run di of Medicine** Third edition, revised* In one Imnd^onio otiavo volume 
[Now Mt^id^.} 9ti 25. ^ 

CURUrNQ (T. ej, F.R.S., 

8argeoa to Ihe L'>ndiTD ffoiptUljFreaident of the Hunierian Society, ^e> 

A PRACTICAL TREATISE ON DISEASES OF THE TE8TI?, SPMIMA- 

TIG CORD. AND SCKUTUM- Second Araericnii, Irom the »eeond n. Englbh edi^ 

tiuo* lu one hmdBomti cK^taroruttuue^ extra elotli, wiib anmerottailliKfL, . . ,.. 4^d. #3 00 



*!fP SCIJEHTIFIC PUBLICATIONS. 



ON THE THEORY iUND PRACTICE OF^mwiFER? A^ewAmeneii. 

from ihts Coiulh rcv]^i] ftntlenlnrged Lmnlof] eJiikMi. Wiih ^^^^-.^jirij Acklirion** t^v D Frawci* 

Co»t>tSt M. D^, author of a ^'Pme-tical Tr«alii?e tin the Di!ii©4is*?*«>rT?»,y^4^^^ „V J With l^ 

r1l[t^tmti<:in^ luaae very iuutiL^oino octavo vgiiuufr, oTiieajly 70CI iarge |™?^r**" — i ni. f'l ^ ; 

leaiher,fJOO. ^ 

Tbiii worl£ tiai» been «<> long an ontsblUbed farc^riteT both a^ a text-b^wk for i - ^ ^ni) a^ ^ 

Reliable aid in ©«>ti*ulmuoii lor iho ptaciitioiier, tbnt iti pre«rtiiDg a new ttlititiu 'iie***rf 

,io isall uUtiQiioj] to il^ very exteudet! improvamtini^ wli^ch it haa received, iln ' ^irdt 

_of lw<> revifiioas by th« autbuf 3*iijcci the Iimh Aniarioai] reprint, il ha* been Biau nd 

[ jDr, Cliurctiitr* wt4l*kiiown CH}a^c.i<f^atitiy^ jiidu?ilry i* a guaruntee iha.t every ^j lu- 

urougbiy broitghi up with Lhe iaiesi res^iilt* of Euri>fjuum inve^tigdiion in bH d^pariiu'sit?' ^^t Liic ^ci- 

enceaqdari oT 4iib><>Eeiriefi. The rtscedt dtite of the hi>i Dublin edjtian hi^ fiut led mucb of novelty 

I for the Ami^ncafi dditar to iatroducet but he has eiideav ored to insert wbaiever haa siace appeared, 

■ .logelher wiih i^uch matte fit a* bi^ ejtparieiiee has ahowu bim would be dc^irsible lor the Aiaeri^aQ 

'tludeiit, mclodiag a targe auniber of tlluAtrationi. With tlie Banc£ioii«f tbe author he haa added 

in Ibe i&fm of an appeudix^ souie chapters from a litde "Manusal fof Midwife? and Nwrsc*," re- 

Cuenlly iiMUed by Dr. ChufohiLl, believitTg ihsi the detuiU there presented can hiirdty full to prove ot 

[ isdvaniaipe lo the juzimr prariitioner. Tte result af ail iheaMa addilioas is that the work nuw coa^ 

[ *tam» fully one-haU more mutter than th« Ja«t American editionT wrih tiearly oae-half mnre illiitp^ 

t *1fiition«, »o Ihnt naiwithuiandin^ the uee of 9, smaller type^ tfae irdtume contains almcpst two hundred 

^af«» more than before. 

No efbrt baa beeu bipared to secure an improirement in tbe mechanical eicecuticMi ol the worit 
equal io that which the text has retMaived, and the volume is conlidticitly pro»«nted as one ol the 
iiiiijdjMMTieat that has thus tar been liiid beiore the American profess^ioo; while the very low pfi©o 
mt which it is offered j^hould secure for it a p>aoe in every tectnre-room and on every otfiue table. 



A better bcHtkia whi^h to Icsra tbr*«<* inipariafic 

liipotnlc WE hkvenot metthmn Dr ClkUf^iiiDri, Everv 

piie of it IB rulL <>f inBtrui^iUm; tli^ MfiiQiyn ipf afl 

Writer! ttfAuthnirity is given ou qcieAt;i>UB of diffl- 

[Nvtly^aa w«ll at the directiont an J ndvicA of the 

I «|camed aat^nr hlinulf- to which lie Adtim the retuit 

I t#l Btaiiftic^Kl i&qairy^puttitif iintjiiici in tbeir pro 

I tV^v place and giving theo) thmir due wrig'ht^uid ao 

I ,jBorB. We ha,vr never read a boMk more frte from 

t 'frofeiBioEal jraloniy^ Uum Dr^ Cliurciijti^i. ttHp- 

[ HMrv III be wntl«g with ike true detigB of n htwk no 

[ 'IftedtCLDf , viz : tn givt aU that ii known nn themb- 

I Jeetof which he ireaiit bnth theoretlemUy »nd prie- 

[ ItiealJVf and io «*J vaocfe tn^h opiniuni uf his own ai 

4ie beificvci wiil bcneht mrdte^} ■olcdc«, and inture 

Uie fMfifity mf the patieat. We hiive uid enough to 

convry t<. Ihr prufeteina tb*t thii book of Dr. Qhur- 

I ^ehtiPe injtdmuitbJy iuited fnr a book of reference 

for the p racL I i tinner, as well Ht » teit-boiilt for the 

■tadcQt, an4 we hope it loiy tie c^teaBivcfy pur- 

ehuteil among it our reatdleri. To Cheta W4 inuit 

[^Cfougly reeoiaitie&il it. — Dmhiin MtUitai Frttt. 

L (T Wq bsitctw prat le on a book that htt rceei ved «h eh 

LgPilkrJud appro bation would lie ■liperfluouB. Weaerd 

■ ^-'y aay, therefoiet that if the firit edition wa» 

^mght worthy of a (kvoraWe ret^epLion by the 

taedleal pabliCi we earn eonfidently aifiTm thnt thia 

will tw fovQd maeh more to. Thr iecturer, the 

ptaetitioaerf nad the«tu«lent| may hII hiivc rrcouric 

to iii paf eat ^i^id derive fmni their peru&a] jnyeh li- 

. 'ti^aMt aad i oil tmcli on In e Vf ry th i np rcl n t i n j; I o t h ro - 

Ufetleal sad pmctiml midwifery.— i)«6 fin ^uatutif 

' Jo«rnflJ «/ M$dicAt Sintmct. 

A wnriF of very great merit ^ a^nd K%ieh aa we eas 
ton&dently recoaimenrt to thr Ktudy of every ohite- 
trie p raelif loner.— X-ondlim Mt4iatlQaM0tit . 

Few treatise* wHI be fonnd better adapted ai » 
text-bo^ik fiir the itiident. or &« a manual ffrr thi 
rrtM|iipnt 0Oft«ultationt^f tne yoang practitioaet.*^- 



Were we redneait to the necesaity of having bat 
tmt work on midwifery, and prtmUttd Ui chco94t 
we woald unheal la tini^ly take Churahm.^fF«lll«r« 
3f4^. AJtd Surg. /oanMJ. 

It Ib imp Mflii tile to PoncelTe a more atefn] ani 
•leraat mtuiiiht ihaa Dr. ChnrchHI't Frmctiee of 
Midwifery ^FrotfinciaJ M*4UAt J&mrmAl, 

Certainly,, io oar opinion, the very htat work OH 
be aubject whleh e^iata. — jv. Y, d**^Utt. 



P4o work holds a hji^her poiilioa,, or ii i 
serving ttf b^ing plae'ed in the hands of lli«<i IjTfOi 
the advHQeed atadeul, or the praoiitioaer. — Mt4it»l 
ExamiMtr, 

F rev ions edition* have been received with mark- 
ed favor^aad tb«y ^('HTVed it| bat thiit repfinltJl 
frocQ a very iate Dubim edition, carefully reviied 
and brought up by tr«^ itntlnn t«. tli*- nrrPf-r.t ihne, 
does prcBeat an ut ;io- 

■itioa of every ioi ia 

the department of n. . ...:,.,. i ■. at , 

dJrectneis^ ajid preqiBiKJo oi ita toielong*^ Orgi-iher 
with tb« great iimoaat of itatifltieal researcd wbieh 
ita textfljthiUitt, luive served to place jt niready in 
the foremoii rank 'if worksin this department of re- 
medial Boleaec^if. Q. M§d,mmdSmrg. J^um^L 

in ouropinioDf it forms oae of the beat if not tkc 
very best tcit-book an4 epitome of obvtetri*; at-jitncs 
whieh we at f resent poaneaa in the En^lixh lan» 
f uage .— Mon tkif /d^nntal of Mtdi c a j Scu act , 

The eioamessaud prceiBion of atyle in ^lucji ilia 
written, and the greutamoantof stiUiBticiil research 
which It contains, have aerved to place it inttielrst 
rank of w^rka jn thia d epart men tof medical ac^eaeC' 
-N^Y. JuurwU i^/Mtdieimt. 

Thia is certainly the moat perfect syBtem extant. 
ft is the best adinpted for the purpttses of a ttxt- 
^Mok, and that whieh he whnae neeenfitiet eon&ne 
bim to one hw>k,ihou]d select m prcferpnL^e iti alt 
»tbers<-^JisitxJwni M^dital and SutrtUal /oarjial , 

BT TWE iAin AtrraoB.^ {Lately FttMitk^d.) 

ON THE DISEASES OF INFANTS AND CHILDREN. Scooud Ameriwn 

Edition^ revised aiid enlarged by the author. Edited, with Notes, by W. V. Kkatiho, M. B, Id 
'• one large and huidjM»me volume, extm cloih, of over 70Q pag^a. S3 25. 

In pre(iarmg this work a second lime for the Ametiean profe^fsiofi, the author baa spared no 

|Jftbor in giving it a very thoroug-h revision, introducing *cvcrn| new chapters, and rewriting others, 

whileevery pjrlion of the volutne ha« been 3ubj,ecled ton yevt^re scrutiny. The eflbris of the 

American editor have been dtrecled to supplying i^nch information fetalive to matlera peculi&r 

^lo thia CO tint ry as might hav« escaped the attention of the author^ and the whole maVr lbef«- 

kibrefbe safely pronounced one of the mo^flcompltfte workn on the subject acceg^ible to the Ame' 

[Xncan Frofeadion. By an alteration in the siie of the pajfe, the*e very eitetisive additionfl have 

'ated Without unduly increasing the »iEe of tho work- 

lY f ES SAMI J^tJTHOm. 

I ESSAT9 ON THE PUERPERAL FEVER, AND OTHER DISEASES PK- 

CULIAR TO WOMEN. Beiet^ted from the wnting-&ol Bfi»i?h Anihors previou;* to the ^^!o« of 
the KigbU^wttk Oeatury . Ia one oeaf ocUvo voimawi, extra i^iothj of tbout 450 page*. tS S«, 




BLAHQHAEB & LEA'S tAElUCAh 



CHUFICHIUL iVLEETWpr^h W. D,, M* H.U A., ite. 
ON THE DISEASES OF VfO^'^f iBdmdmg those of PregaaBcy an^ Child' 

h«?ii. A iit!w Americim eiMTi.*-* '*^*^*^ ^Y i^« Author, Wiilj Nnte^ «nd Addition*, by D Fukn* 
CTfi CowDiB M D *^-«*^o' ** A PrueticaJ Trealii^e on the I>i*tBi*^» oi Children. '^ Wuh niimft- 
•'tits nji,.*-^-*-*" In '^we l*Tge and handvom^ ©ciovo M^olnfne, eitra 0*orl>T of 768 ]m«^. f3 00. 
This editioa of Df# Churohiire irery popnlar irtBfiPe may almu^l be termed a pew work, so 
llioT*iiJ(rbly ha^he pevi^ed it in ever^ portion. It wjJt be found greatly enlarged ^ and cviapleldy 
brniighi lip to ilie mo-^t receot condition of the ^tibjeor, whiJe Ihc veiy lIlUld^ome *em9 of itlitHtrCi- 
ijonsTjivrcocJnced, rtpreHeniing *uch pothoto^fieat cundiiioiis m eao be aocyralely porlrnyed. prfwent 
ft novel feature^ ijid afTord vnltiable ds^i^loni^ «o Jhe y«ung praclitioner. Suefi ftdditionft ^ np- 
penred desirnble for the Americai) ifiiideut have been mnde by the editor, Dr. Gondie, while m 
jTittrkrd i Hi prove ment in the meobflniciit ciecuiion keeps paee with tlicadraneein dlotberr^speeU 
whi^-h the vohime ha* ludergone, while the price has been tept at the former very moderale rate. 
It ('fimpTiBfi, iii!que«tionab1j', one of the moit ei^ , eiifliit that Dr. Clmfphill doei. I!ia> indeed, |i tha 



ict nnd rnm;)rehenjiivf irxpfKltiont af the prtBent 
■ t*te f>f lne^flt'aJ tnciwlrrji^eiif resprct t^ithooiirtiiefl 
of wmea that hai yet lieoapubliihed, — Am. Jaurn. 

Thu work ia the niHit rellnhle vlilch we |»r>i«eAi 
«a thii Aiit^jf:?!; aad Jt deierve!<lly popular with Ihe 
l^rufcktiuii,— ^riarlfiffiii Jl*i*i. /fiiiniaj, July, 18ff7, 

Wc kniiw of no niitlirjf w^i« detcrvM thut Jippro- 
iftt^an^ on ♦* the di»c*»e» of foiiwUt/f w iU« ■Aiaa 



oaly thoiuaeh ircatlar wv knntv of on the tubjeetj 
and it may W commrmltHl to praetiti^toer* imd itu* 
dbnt* ■§ A mjLiterpitcfr id itt particular depurtipcoit. 

Aa a cfintprehfftDiive munuaJ for itudeDtij or a 
work of reference (m pr»ptitK*iii?r»^ it aurpaHu uif 
oth«T Ihftl liai evifr iasutnl («n the iimie tutjuet (tvm 
ihe Bj i tith pf cbi .—i" w ^j ^ i • ^iwr J , Jo m f%ai . 



DICKSON (S. HJ, M,D., 
ProfetnoT of Praqtitc of Medieiwe ia the Jefferioo Mcdttt*! Ciillif e, Philaddphia. 

ELEMENTS OF MEDICINEj a Compendious View of Pathology and Therm- 

peutJCJ^, or the Hii*tory and Trentmenl of Di^ea^e*. Second edilioit, iwriaed* hk one Large mmA 

hajid*om© octavo volume , ol 7&0 page«, exim dolh, $3 75. 

The aieady demntid whjeb haaao ftouti exhau^^ted (he fifwi eiiilion of this work, sutfieieiiily fth<>wi 
that tim aumor wa^ not rjij.^laken in Bunpot^wg that a volume of [hi» charat-ier wa^t needed^^n 
elementary luantiaJ of pruetiuet whieh should present the leading principlea of medit'^me With the 
practical results, m a condenr^ed iiiid pert^picuoUM manner. Disencumbered of tinneoesi»arv detail 
and fruitiest ^pectjlationi-, it emljcidie*. what i* most re^iuiisile for ih« i^tudent to leBsn, ancf at the 
aame time what the active praetilioner wa«t> when obliged, m the daily ealla of hi>^ ! fo 

^efre^h hia memory on t^p^trml pt»iHt*. The clear ajid attractive flyle of the auibi hta 

whole ens-y of coinpreheii&iuti, while his Jong eiperient-e «ivei» to his leBchings an an; ^y. 

where acknowledged. Few phyS'ltiian*, indet^^ have had wider opporin sit ie(« for ui nd 

cxperivnee, and few, perhap;^, have umwI them to better purpose As the re^sii't of v ile- 

looted to H'tiidy and prucfice, liie pres^ni ediiic»n^ revi^ and brought up to the date ot pcihU* tirH>Qt 
rill doubtles'^ maintain the rrpuiatiun already At-^qyinsd aa a ei^udeiiaed at^d con vetiieiit America 
~3tl-book vn Ike Praclice uf Medicine, 



DAUITT (aOB£RT>, M.Fi.G.S., ^c. 
PHE PBTNCTPLES AND PRACTICE OF MODEKN SUKGEBY, A new 

anid rovi-^ed Anierji>an fnnTi the eighth entnrgvd and improved Lnndim edition. lllm<traied will 

fotir hundred nnd thiri y-t wo wood-en ffrnving!*. In one very handsomely primed octavo volume 

of nearly IHO farge pnge«, tjttra eblb, fi3 SO ; leather, $4 00. 

A Work which like Dauii-r's StmosRV hn$ for so many year? mninf/i,n»nji jhn po^iiioji of a lead* 
Ing favorite with all clttJ**«?« of the profe^^iooif needs no vpeciRl reci i to ullrHet aUentiim 

to a revi^d edition. It i^ onty nec^nfrarv to wtate that the auihor l< ■< puiim to keep the 

work up to )t«i Well earned reputation of pre?^^nTt^g in a ^maH ^ ^m ih« |aie»l 

eoiiditiou of every dcpnriraenl ot surgery, ctin^iderfd botb a? : ouff (h«l tile 

*«ervice*«^ of a eompeleni Amefieao editor hnve ?>ern cniploytHl !' uovetlie* Oftay 

have e^coped Ihc authDr^a attention/ or may prove of *ef vice to (he AjjmijtMm prac4iiiot]£r. A* 
■everal edalon^ have wppeAred in Loitdon »inee the iiMitia of the 1(i»t Atuerie«n reprint, the vatuoe 
ba^ hud 3 he benefit of re])eatcd ^evi^iotl»^ by the aiuV 'ing in a very inorough altemtion and 

iiupn.rvt'nit^fit. The e:fcieni of tbet'e additiuns may J triam the fuel that it now Hcoolaina 

alxait one third room matter than the prevtoti* 'a\ nfiouT *fd <hai notwiihi^iiinding I' 

ftdoplioft oJ a f-inaller lype, the pn^rem have been incrtiiBtd l*y libout one hundred^ wbiic utmxiy I' 
hundred and ftlly wood-euts^ have been added lo the foriner li?-! of illniitiratusni*^ 

A murked improvement will «l*o be perceived n^ ?' a.i...,,; . „i sjt,(| nnij^tiral eieeution of 



Cewvesi little lo be d^ired 
be found ouo of the eh«apait 



worki whichi prnued in (he be&t etyle, oa new tvi 
ft^rda external fini>h r wbiie M the very low pr 
^unaet aCcea^ible to Ibe proJeHion. 
Thia iHtpular voUume^ aow a mt^t eomprflheDaiva ) anthlfifr nf ml prttetlcal tinportanee hat hem aejl« 

work cB anrgarj^f hii uadcrgcue muny eurreetiriai. ir" •* ^ '—--t- . l^,,P^.^^Ll *...^^ ■'' f TerytMag r^ 

iLinpruveinea^^aail addiLinut.anJ t^eprincipka MDu 1 ut It la d*- 

(bc rrBCticc tif ihe iirl buve hrrn hruiigltt down to y : !] th« ata4e«l 

the Uteat record and obcervaiiua. Of the nperatir>nt ui*^ ^^-Mv,J,u.uv^ — c..-m.i-, . .-.r, .\<rtf. 19, 18t(i« 

' .1.^11.- _- -^_. .1... .».,>^ utt?fui nyd C4Jtu{ifehi?iiatra 

prove: a rait niiutiiiii^e} Ofit 
<afi;ery, ^ui alio to the buay 
D <i hiivs Ihe teltare lodelNiila 

n^>l^;'^rdU,?pnrlin^atofwdiett]ed«r^t/oV-/iWriI^A ! ^f^'"";'^ ^ j**!*'*"^^ *'LT'\}^''F^^^ J^'liZ^'^ 

Id the preicat editU'D lh<Mii]ikinrba« eijiJFety re- ^ In r '^ - righth edUioii of Br. 0mJlt^i 

wntLrn ii)ub>' of the ihnpterm, and hai ine«.irp«»rated MaouM it njt thmt the lur^icsl ttadefit 

thf Varioui iifipruvemeDiBand Hildition* la oi{>d«rD or prm »ii] iicmite. ^ Daiiiim ^vartirlf 

surgery* Oa caiefaliy goiog ovar it, we End that , Js^rmal <?/ M^I ^<u*t*»j Nov, B|ft, 
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49*cimUmw. j»r* m clear mati coneiiej mn4 the illai* ? , *« c"""'» ^n . ynr. nyu 
trutifir^ .-.-..^^Teantfnuraciooi, that the atadent i ?**^7^f* 5;^^^^^■ "^'"^ ^ 
eaa l. illy, wUh Uilrumem iu h»nd, .od ' Jj^^^-'^'^/l'V ,\\ ??! rf 7 

bm.1. ' iver ihr de«d b^jdy, in ohuonm* *^iih ty the aludrfli ^.f *ufi 

1 rr-i-. ... .v..«Ke tail iarhcieiit t^et .n thi. miiel P'»**" ^^^^^'.^2^ ''r^ 



AND SGIEBTTIFIQ P ITBLIC A TJON8. 



U 



OALTON, JR. (J. CJ, M. O. 

Twnfnmt 0/ Piiy Biology id t lie Col kge of Phyiiciuii, New Vart. 

A TREATTSE ON HUMAN PHYS[OLOOY, designed for tlie use of Btudenta 

and Practiiiimtfr* of Mediciiie, Tlitfcl ediUon, r^vi*^^ wilh nearJy three UupdrecJ iUti«*lfaUoo« 
tia wtiod. In one very beaut ifal ocrtavu v-otuitie^ af ?O0 pagef, extra clalk^ §4 50^ (JuH Memliff 

Ttic rapid demand for another etflMon #r IhJs work suffldently i^how! ihftt the Aiilhop bfl» *uo- 
ce«d^ Eli bi* effuTia to protJuet: n tcxl-bcfok of i^lAndurd sad pcrmmienl value^ embodfitig: wjihiti 
> mcwlf r«te cofiipa.«» all ttiat jet definitely uiul fwistuvely known wnhlii Ibe domain of Humnn 
Phjfjiotugy. Htsbigli rep^nliun n? nn original ob-erver and in veet igutor, i^ a guarantee thai in 
■gain revising it bo faa* inlro^tit'ed wbufeVKt i?* nt?ce**Bry lo fendef il thoroughly on a level wilb 
tti« iid*rai>oed sentence or the dayj and ihis has been accomplislied wiihom unduly incr^nsing the 
ttKe of lite volume* 

Ko exertion h»f lieen spared lo mninfain the high »ts«d*ird oftyfH^tapbic^sI cxeoijijon which has 
leudef^d this wi>rk adxmatedly one of the huit[t?ome$>t volumufi a& yoi prudiiced in thi^ couniry. 

k will t>«ae«a^ tJliprvfore, that Dr. D^tton'ii btitt own originaJ VLew< and «Jipprirtk«citB, tugiHbtr with 

fttttm ktv^ h<reD djreoted towranta pttrf^tnif hm a de«tr« tn i)U|>pJy wlint hi? cuLiidcred amincrJFfirirn- 
Wurl. Thfl udditiocfl are marlCfd h> tlic tA^np fca- cin in tLie hrtt ^clitjn;!, hurt njri'ady made tUr pre- 



I turn whfeii chAtndterize thi; renminJrf «f til*? vni 
I nmej tad render il by fur ths iii"«t difiirnihle ttit- 
[ %iir>k OB pliyito]li>g7 bi plaint? io the hrintii nf ih« 
[ ItfidFtit whjeh^ lu far ai we arc nwnre, ex.ittt in 
I the lufljiiiih UnftanKei, l^^ perlmpi in any in her. Wis 



ftsnt oiira nrcFftBity, atid it will flo douht be even 
rtrnre eneerly inu^hl for lliutt thtfifit. Thut It It 
aot iHtTdly B reprint, wiH be teen froin thi« aii|Ji{ir*t 
■^atemrnt fif the Tot owm^ prim^ipnl Additioni Jiatf 
nileraLriiiQi which be hat made, Tlie pfeiicnt, life* 



ihereforf h^ve iiu beBitaEMcd in tcMJin mending Dr, Hit! Srrt etiiijun, ^s piinted jn tTiehit;h<^*i itvk <tf the 

IlnliQii^i httok fiJT llirelftaKfii for wtil'-h it it muad- nrioii^r'i art» izid the illu«tr«Lii)aii sre truly Bdinira. 
^ till utjf^cii At we ure Lliat it li hrtttf ariiptcd to bk for tticir elparnfB^ in tiprettlDg exiKMly what 

their uie tlinn any other worJfc of the Isind |r» whipb their mthor tnteadeti. — Boftam Medttal amd Sut^i- 

[ they have accesB.— linfftGon /Qmmul of tkt Mtd. fo/ jDHrnal, March ^, 1601. 

] Bmmt*^, Apr il, 1861. 1 1 1 U nnaeceBaary to d^o a detail of the ftdrfitlona j 

IL ia, therefore, no dliparftfemfftt to the maay >iifficeit torny, thaithey arciiBnierii!r»afid ttfiport- 

I |t4«>lEi apoa |»liyEiriln|;:y^mrTBt r: ''heirdnyi ant, and such a* will rctidcr the u-of i: itill more 

la my that llalttkU^B ii the on! . —« ut the vahiatjlo and afrceptable to the pnifcaeiitn aa a learn* 

aeience aa it vat known tn i^naophera e4 and firiftuial (reatiieon this alL-importdnthrttDch 

I t^roafhoat the wurUl, at the Ijtf; inniug mI the i:ur* of [netlirmi;. All t^nt wai aaiii in einnmendaiioa 

fiPiityear. Ittt^tetin ennipreLteDBive hut eon^fiie of tlie fretrinf np fj^f the firaleiditinn^aiiii th<^ iiiperior 
I dieiitm, the fai^tji cBtubhahed tiy experiment, ot ityle of the dlaatrationt. apply with equaJ force bo 
f other irieUiiHl a( itriondut ration, and deiMim, lit jun thia. No better work on phymokiify cjm bv placed 
I aDderttitndabJe manner, h«»w it la d<?ne„ tjiit nha^ioi ^ in the hBnil of the atudent. — S^. L«ui* M*dicat and 

frDniihediBi!uaBiorit>f Li El settled i.ir thru ret lentil unta. Sur^ittii JDwmafj May, IsiCIl. 
[ Herem it i* imiq.K^j and thc-e ehnrneteruui'i rt t» , Tt>eae aildittoui, while tee. tfyinit to the leamiug 




I proper 



Muy 



r tvery^dny praetieal dati^, ! ' -,, ... ,.*.■■ . 

luv IWt I ye«rB, the author baa aupjlitd deficiciitiefl, wh4(ja 

'* * I existed in the f^^rniflr volume^ and hna ihut more 

He rompleiely fulGUed hit de-tifn of pteientinB^ lo the 

,<rMfeaiion a reliable and precite te^t hf^tk, «nd one 

'. hich we eiJD aider the beat tiutlme oa the iiihjeet 



Dr, DaTton ti'M« no word nf prniae fmfn tst. 
JlaaniTeraail • ;■■".■ 

I^ieveryfiitt 

^^eiratadii <r whieh it ireata, m any lanf aaec— ^if. ^mertcu 

I jaari aiace, and ihe ad v tine t oi tciffnire^ hia M*4ico-Ckirmrg, JUntw, May, llQt, 



0UNQU15ON, FORSES, TWEEDIE, AND CONOLLV, 
THU CYULUPJi:i>lA OF PRACTICAL MEDICINE: comprising Treatises oa 

the Nature and Treatment of DiijeasMf*, Materia Medica, and TherapeulicBt Ui»easea of Wmnezt 
msad Ghildrenj Medicnl Jur(*prqdenres itc. ifec. In four large -^npef-royai ociavo volwinea, of 
3254 dtiuble^coliuimed pages, Htrong^ly and handjiomely bound ^ with rained bi^nds. #13 00. 
*** Thift work frontainii no le*» than four hundred and eighteen distinct treat i««at contribiit<^d hy 

aiity-ei^ht diatin^ihed phy«ician*, rendering it a complete library of reference for the eouiilry 

practitioaer. 



The moat oompletei work on Fraetieal Medieiae 
•XtAnt^ or^ at (eaat. ia nur la^fuafOy->£i|fa|0 

For reference, it ii above all prlee to every prac- 
titioner .—W#ji4 ra Li»«f t. 



The edi tort are praeutionen of eatahtishf cl repa- 
txttun, and the I tat of eaatribattiraeuhraeet many 
of the most emineBt profeaaoraaud teaehera uf Lim- 
dim, Kdinhnrfi^ht Dutilin. and Glaurow. It ia, iii<^ 
deed^ the great merit uf iKii work that the principal 
articlei haf^ebeen furaiihetl tiy praL'titioiifftra whn 
One of the in*Ml valuable in«dieal pnbUeatiooi of li**^« tint only devoted ctpecial atteotion Lotlie ttia 
the day— ai a work of reference it iainvatMahJe,— jeaaea ahoni whieh they have writtoHj but have 
WuUm Jintmai of MUit im. and Sar* trv. , "^l'" '^ i*^' ed ci pp< » r tu n j 1 1 ei fo r an e» ten aivc p rne 1 1- 

eai acquaintance with them and whose repulntitin 

It haa h^ea to ub,, both aalearnef and teaijlier, a 'carriea theataaraaeeof their competenry luitly to 

wcirkfor ready and frequent refer enee, one in whieh ' uppreeiate the opiaicma of others, wtiiLt U stitinpa 

mfidem Enfliah medieine ii e3Uiihrt««d in lh« xantt their own do^trTneiwitl. high andjnat aathuiity.— 

advania^eoaa Light.^MiJieal Sxamiiuf, 1 Amtrit^m Mt4U*i Jvnntal . 



DEWEEB'S COiMPREHEXSrVE SYSTKM OF 
M1DW]FKKV. njuairated by oinasionul eaaea 
and many eagrivinf a. Twelfib edition, with the 
aathor'B laal improyemeati and eorreetioni In 
eoe octavo vol a me, ext ra c I u t h , of ACiO piif ei . f^ iSO . 

J)SWEE8'8 TEEATISE ON THE FUYSICAX. 



AND MItDICAL TREATMENT OP CHILD 
K EN . The iatc edition In oae volnme, oetavoi 
eJctrael0th|51Bpagea. SSI 8(1 

DEWEEg>S TREATISE ON THE DmEA^EB 
OF FEMALKS. Tenth efjjtina. In nue volume j 
oetavo extra eioth^ JOsi pagea, with pUtea. la li. 



BLANCflARD at LeA*a MEiirOAL 



DUNGLISON (ROBLEY)^ M. D., 

Ftof«t<«r of Imlittitei of Medicine in the Je(r?ric>G iVfediea) Cnll^Aj PhiUd^lpliU. 




NBW AND BNIiAHOBD EDITION. 



MEDICAL LEXICON; & Dictionary of Medical Scicnee, ccntsunmg t ooocis^ 

Kxplajjatioiiof I fa« Virions ^■''" -nd Terms of Aiiatianiy^ Pbysiology, Patholis^aryt Hyfffeis©, 
Therapeutical Pliftrinaeobjr n^ Surgery, ObMetriej^i Medical Jufii-finidewt**;. LVinkKtry, 

itc. Notic^saf CI i male Bill! ., I Watethj formula ^>r Oilkinai, E«ip]rJiN.iJs nnd LJmcuo 

Fraparatioui?, ^£C, With FrtucJi and olfaer SyDonymes. Rcvi£ie<L|mi very i^reaily enUrgiMl, 
111 Qne T«ry lar^ and hfUid^oine octavo voluiae, ol 992 double-c^oLiimiitfd po^R, ia aiufll type ; 
airuogZy boimil m leather. Pf ice t4 00, 

Kwpcciftl car© faa^ been devottsd m the prcfMimtkn ol l1iI»edUi<wi lo repdcr It fn <Mr«»Ty r^*r*^t 
Witrihv a continuance of the very remarkable favor which it has hiiiiprto ©n)oyrd '^ id 

lali* of FiSTKEN large ediium^, and the con^lanily menjftNin;^ d^'inandrS^howlhat ii i- y 

the profeft^^ion a* ibe standard authority* Slimulaled by this fact, the aulhur ha*» + jeJf ^ * 

prcHfiu reFision to introduce whatever tuight be nei'*s»ary «^ to nmJfe il a i^ati^^ 
blij^tf not mdi^peusahie-'lejikon, in which the ^Indent mfty search without < r 

eirery term that has been legitimated in the nomein^twUire o1 the f+ciencen*' T -, 

Inrgi* ndditionrt have been found mtiiiiwtteT and the eiii*?rit of the uiiihur ■& lAbor.^^ j 

frpm tlii? fact thai about Six TttorsAXu ^uhjeel?* atxl trrm^ have been introduced n- 

derinethe whole number of definitions about SiiTif Ttiou»A?«i>, lo aecommodaie whiih, iht? uum» 
bcr of |>age» ha:i been iucrea^«4 by nearly a hiuiidredj not with ilaudiiw an enTargement in the t^imit 
oi the pa^e. The medical pre.-sf ^ both in thii!* c*iuntry ajid in England, ha?a pronounced the work in- 
dii^peiirebte txk alJ medical atudentd and praOilionenSjand the present improved edition will not \q^ 
that enviable repulalion. 

The publi^herii have endeavored to render the mecbonical execution worthy of a volume of fDck 
universal Use m dally fefei-ence. The i^ireate&l care hn* l>een eiereuied to obtain the typogToplLic^i 

ij,v H1--".'!.' -j^ acoefifary In a work of the kind. By the small bin eiceedirtgly clear iVf-^ 1-^...^^ 

h: ^ amount oJ matter h txitiden»<^d in tii^ thouiiand ample pa^a^ while the iir. .^ 

t ■ - and durable. Wrih all the^ tMiprovemenljs atid euiaixeuMJiiKi the pric« L. ^ i 

fit (he iojrujer very moderalc rale^ placing it within the reach of aJl. 



Thia wofk, the appMfmnre nf the ftHevuTh eilllion I 

ctC whleti^ it hit* b«enii3r ^*ijf sluly n-... m ' 

afiDnimcetii perhaptfhf oirijtftujif'iui lU ' 

oriNliirr and nraditiun in rrir-.Tn'i" 1 ■ nc 

wtmtit hardly tuppaieafi' :'- 

eH inir hI i tt4i>n» J wh ere u nl 
9 aulfitficrptljr full f^rilitu < 
thiit in this r 

mmi is^rirrtjctii :i 

iil^ry tujiDDuauL-a Li(c jiUvifut l>1 i)lii cUHioq it* tfuike 
it *«?eii];iy the phicc *kf Hi** prpftcdjEip ^^qc mn the tuhJc 
of every mcilical ruhi^ a* It ii witiii^u t duultt tJn? belt 
and i&oii ai^mprelieojiivc wnrk ar tUt» kind whicii haa 



1 Ii u. ^Arelat revimion i 
'k. tl ia (jnJy nceri* I 



trlle !!■ In liis prefsce tl»«t ha bH addfid abcint pIk 
tilicHisauil tcf ma and liubjeeti to tJiifl editlne^ Wlile^, 
before, w^i (Miflttdtrfd uniTtrtally *■ the b«a| wotft 
of the Icifld la any taoKVwe^— Sil/iiVMiii'i J^mriiat. 
Manh, JBSi, "-^-^ -^ 

He has ra^ed hU dl^antlc itmeture to the foftttda* 

lioui^ and remi^i-i!"' ■■"^'^ r.*, ..nai TMri-.i »h,^ -*n»if, 

pile. N(^lfip 4 

and termi art' v* 

fdifion, -•--'I' . ,;.,,..., .,, J 
•LxiytSi 

■i I m a I- 



The work li a mnaumflnt nf pal h, 

akilftiJ judj^nient, mnA vnst phfik** I • H 

p^rpetiiatts tlie iiaiiie*>r thf anthor f JJy 

thiin may pDiBibie devit-' " it lit. 

QuKf^Utim deirrve* tiie - ne Airie- 

rlnan profeiaiim, but »r ^ A'urld. — 
iVflHA Jim. ATedWri^V 

A Medical Dietioniir^- r. le wmnti ■ 

flf Ike profeHlnu than nn} h we are | 

neqtinintedT und nf a ejiaraelai wUnah pUct^ it iar i 
ahot-e eomparimia and eoniji&tilii>n,^.Am. Jvmrm. \ 

We need <)aly Buyj, tiiat the adtJitioa of A^^OOO uew , 
termBj with tJitiir AGCimipaiiying defiuiiioDt, may b« 
•i lit to eoDttitut^ a new work, by itielf We have ' 
Bjiiiixuned the Dietionary atte^niiirdy^ and are moil 
happy to proaouaee it Mitri vailed of lU Irind* The I 
erudition diiptnyef ' '' r 'jnuty imJmtry | 

which matt have i ti prepurrittoa j 

and pcrfsciiua, Tdi .? credil of iu , 

aaibor.aiid lii»F«ruriiiJirMi] ii» vvliu u vuiaoie tadij- | 
ptHMAIi ai lie pm?tit day, to nil whn woiiiu find > 
thaianlrea •■ mwah wiih ihe hiftJieit ■Uoditrils of | 
ilotieal inrvnniiti^tn .^Mosion Miditai itmd SuTgUmi , 
/#•«•!, Pec. 31, IS67. I 

OihmI frIsirojiR iiinE *-ur-\ r-]'ifir*Ni* WmtWi! gev^mUjy < 
mr . I ,. . ! r«. I 

r . to = 

p- • ■.■■•■ ■ '-r"*! 

It iaiQAthi^ iipiiKalimg to cuot«iiiplaJ;c. The auLlnor , 



u:, nrv.l ine 
1 iTrpriniLiiil. 

i. r'tiinnii-iiiSa* 



t^m 1* piHcr. 

: thorotigh < 

, r.,,...LiL rival 01 p- 

It ia autre mall yaeknowt^tT' 
thli work ii insoiDpafnljl^ > 
ij<*te Alfxticnl Lesi^tiia is 
The Bintfitnt «f lah*ir whj i 
haa li««iiiwe(] ufkoa it ta 
]earai»{( ami rE^»f'[iri>h di- 
aris fqunll],' reinmrkable. ^ 
tlcm Jirr ujineeeiaary, aa l 
riMi»kn iif pLiri'Jmting aav 

It ii the roundfltion it<ine of a f nod medi(?al libti* 
ry, and ihotild itlwrnya tie meltitlrill in the fi rat liit of 
b{M»tc« pUTchNae<l hy th« mtKliealitudimt.^Jiii. Jftl, 

A very prrfeet wnrk r^f the kintf, Btidnabtedly tba 
tnoat perfect in the Enp^liah lBii^u&gc.^^Jf*4. aadl 

It la aow erapbatieally tA« Alsdicat DieUonary of 
the Eiiftiah lantuafc, and for U tttere ta au BbtwLi« 
tiite.— JV. H. md. J«ir*,, Jan. J^5N, 

It it at'Jiref ly ueec«iary to reiiiTirlc Che I any mftll- 
cml tihr»f>' wnBlinff a copy of I>(iii*h*>ii*i l,exief]« 
lati ii lie i rai peffeq I. — ' ■ * » l a^^n J i, u i . ..-. 

We hnveevercfH: r^typab* 

lithedtHiiiid the ptT9' ■ aayh** 

rxo eijaAl in Uie wuijy. — i t/tfrtivmr Mt,i . J um lM i ^ 
Jan, 1SS8. 

The moat eoiapieta authority on ihe aabieft ta bt 
found ia a^y laafaage*^ fa . Mm d. JaufPal, f «b , *^ 



1»r TUt iAMS AFTROl. 

THE PRACTICE OF MEDIOTKE. A Treatise m Special Pakbolijgy mnil TIu^ 
fa^otki. Thifd Editko . In t wo latfo oetivf» vd iimc«| leather , of 1 j500 pagci . f6 136. 



lAifU SCIENTIFIO PUBLICATIONS, 



W 



OUNGLISON (rtOBLEY), M, D., 
Profeiior t>f tciftitfilei of Medicine in cbe J^fferiuii MmII^I Collef«^ PJbiladeliihiA. 

HUMAN PHYSIOIiOOT, ITiglitli edition* 'Tboronghly reviBed and eileii- 

iively inf>difiecl and enUrgied, wiih five hundred and thirty-two i It u astral ions. lo two Urge and 
buid^niely printed oi?tAT(} volumes, exlra clolb] of sbou 1 1 500 pagtft. 17 00. 

In reviaingthii work lor tl* eifihtlt appsftraneet the author h&s apat-H n.i ' ' ^ ^ ^ ;^ wt>rll*y 
S eomianscice of the very gte^i tavor whii'h haei been «xieaded to it l>y iii e whnk 

> fiaaieiHie bave bet^a rearranj^cdf and lo a gmaJL exieiil remudelled; Ib^ iiiv ik of Late 

i yearH he^e been ao iittinert>u» and #« imporlanl, have Iteeo cart^fulJjf ^JtaiuiJjuiJ iwU ^hctjip irated, 
ftnd I be work in everv respeoi bat been brou^lil up to a level wllb the present Btmie of the liuhjecl, 
Tlip object of the auf fior b&« been to reuder it a cyneiise but compfeheriBive (realise,, wnlaiitiiig the 
whole liody nf pby^bUi^ical ^cienee^r to whiuh the student and man of ^ienoe can at all tiiiic«> reft^r 
witb Ibe certainty ofi^nding^ wbiUe^er ihey aic In fte&reh ot\ t'ully pre^nted in aU fta a^petiU; and 
PSk no forttier edition htui ike ttuth^f bes^towed mora labor to liecure thi« result. 



We bp! [*¥* that U can truly fro tatd j no mfirc cnm- | 
pl^te repertory of facti upon ttic iubjeRt trcKted, ' 
eau «nywtiere be found- The autkur Iijik, murFOvor^ 
thfit MiiiTlaMti taet at iJ<PBeripti4.»o And thtC fnHhty i 
«i]ii eH*c of cipTe«i[in whicn reader liito pe<;nharly 
ncceptAlilo to ike cilsueiJ^ ot tlio ■tudir'mB render.' 
Tlii« facility, bo re^quiAJte ia lettiTig f^rtb nn^ay 
grmvat and ]e» attractive Jiphje*;!!^ l^^nda Riidjiiotial ' 
chnfniB to one vLttraya f*icin4tuig .— ^b***?* Jtf*d. 

The iiHwl com|>Iete and »itj<ftttrtor7 lyBtein nf 
Whf§iol*t§f in the En^liah lanffEia^e.^^iwr. M#d. 
/ffl»rwK^. 



The Ire ft wnrk of the kind in the Gf^r^l>h \uM* 

The firri«nt t'diiinti the «Bihor haf ni«(I« m perfect 
mirroTof the leien*** n* i( in nt ttit lUf'-.i'.rii hMtar, 
A» n work opnn ptiy^Bi^'i — uf 

the func UntiB 5iprn>rrticri i ■■■ itl 

tind It Bll ho wiili«a— ;• .'iid. 

That ha Ji»B iuQcefided, mtiAtadQiiriihty iHi!cti«dfNl 
fn hiBpurpnii«f ia appareat frum the appearnJide of 
aa eif^htii «d) tion , It it ao w the irreat eneyi-l<»p9(IU 
oii Lhei Mubient, uad wurtliy pf a plaae In every phy* 
iiciiui'i library .^ Wnifm Lamctt. 



IT f BE lAHS AtTTHOE. {A nem Edition.^ 



©ENIIBAL' THEHAPEUTTCS AND MATERIA MEDICA; adapted for a 

Medji'al Text-book^ Wiih Indexeaof Remedien aiid of Dis«a^>ei» and their RenKdiea. Bixta 
Hditiow, rB\nt^fj and improvrd. With one hundred and ninety- three (Uu**tratjooi. In two large 
and bandnomety printed ot^luvo voU,^ extra doLh} of about 1100 pngea. f6 00. 

I The work will, we have little doabc^ be boai^ht 

I and rend by tke tnajofrty or tnedicAl v^ndentt; it« 

' Bize,,arr4uaig[rrntiit»and reHability recnramepd it to 

I all ; n(t one, we venture to pieitiei* will *tutly II 

^ Wkthnut prr>£t, luid there are few to whom it Wilt 

not be in lotne ineoaare uaefal tt a work of rarer- 

enee. The younp pmetitJonerT more otpecliill]i**wi{J 

find tbe copioai iiMiexea appended to this ettiiina at 

great aiiifttanee in the telcfctitvn loid prepamtioa ujf 

flnitiib]efornialia«-^^iar/»i9%iafid. Joum.amd^ Hi* 

«i44ff, Sm. li$@. 



la anaonacjnf a new edition of Dr. DoDfUinn^i 
fieQeral Tderopemieii and x\{Bteri« Mediea, we have 
fto wordi of eooi mend nt inn \k^ teitti'W upaa i work 
Whri«e laerttB bMve bee a heretofoi ^ lo on«n aiid to 
jifsMr ^tt^lkd, it mail not he »upjioaed, liowevef, 
I M« a niere reprjni of the previoua 

1 ir^ter of the jiKthsf? Utv liiharjoin 

uB anatlyiia} anti clearneBB of edt- 
l,X'-*.x\ytXi. 13 iiiijy ifUBtaincd by the nuiacftiiia tddi^ 
tioaa he \\it% inxtde to the worM, drid tiic e«refu! re- 
ir^itou to wJjich he haa labjeoted the whoie.— Jf. A^ 
l^tdit9'Ck%w. RtvigVt Jan. ia5@. 



BY TBE KAMI auf noB.. (^ nmff Bdititm.) 

\ NEW REMEDIES, WITH FORMITL^E FOR THEIR PREPARATION AND 

ADMlMISTltATlON- Seventh edtlion, with citeiisive Additiona. In otie very large octaro 
Tolutn«, extra clotb^ of 770 pagf^. f3 75* 

One of ilie mot t a»efal of the author's worka.^ 
Soitiik«m Medical and Sureicat Ji^utnai. 

Tlitt eUlMirnte and UBefal vuLuToe Bho^ld he 
fonnd in every laHical lihr&ryi fnr ab ■ tn^ok of re- 
fcTencet ff»r ph7Biei»ai, U iB iniBurpuitiaftir by miy 
other work ia e^tlBtepce^ and thi: doubt e index for 



I diieaBU and for remediei. wilt be fnund e^reatly to 
! aahance Itl value »—JVtH Yofk Mt4* GtiMitt*. 



The great learning of the moth or, antl hlB remark^ 
able induitr^' m pnahing' hJB teiiearehc* into every 
coareewhenee inmr ma 1 1 on i* d e r j vn ble , h a ve ennh 1 cd 
hira to thrnw together an ej^tenatve equai erf fact* 
nnd RL-iteFnentfl, accompanied fey fall refer eaee to * 
authontiefl^ whieh Ifttt featnre rendere the work 
prae Ileal ly vtifmihle to invefltif»t'>rB who ileBire %a 
examine thaorif inal pnperi.^TAl AmtricamJomntAl 
t/ Fksrmntf. 



ELLIS (BENJAMtNlj M. Dp 
THE MEDICAL FORMULAUT: being a Collection of Preacrlptifjnff, doriTed 

rromthe writings and pracUc-e of niciiy of the mo&t etninent phy^iQiani^of Amerum nod Europe. 
Together with the u^uul Uititetjc rreDftriUiuas and Antidoit* for PoiiKjuas, To whirh i& added 
ma Appendix, on the Endermiti use of Medicioe*, tuid on the ii^e of Elher and Cblorororni' The 
Whole ac^eofiipanied with a few brief Phartiiuceutic and Modi ml Oh^f rvftt aousiti Ele vt^Mtb edition t 
carefully t^vjsed and mtich extended by tioBEMT P. TiioMAa* M, D-, Professor ot Materia Me- 
dina in the (Philadelphia CoUege of Pharmacy. In one volume, 8vo., of about 3MI psige^. $U J^^. 

On DO previous edition of t hi «i work bn? there Ix'en so complete i' V ' : ,n The 

exiensive chtuipea iti The new r*iiteiJ Statt** Phiirinacop<Eta hiivo iv n^ alter- 

ation* in the Formutafy, to etjnform to that nalioital i^tandard^ ^\ ; ^ jJi- in ihe 

jiiaieria aiedicia and the arts nf prescribing and disitpen^ing during the in^k len yenrii kiive iieen care* 
fully noted and ineorpf^rated Ihrong^bout. It in therefore prereuted^n not nnJy woriby a luuUit^uanoi* 
of the iavof soioiiEf etijoyed, bui n* more valtmbb th^n over t« ihe pmetiliuner and piiiUiUiiceuli^t. 
Thofo who po$,^c^fi previous ediliont» will Und the addilional matter of aMlTlcieut iiiipurtanue lo 
WWfBuX ibeir adding ihe present to their libraries* 
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BLANCHAKD fe LEA*a MEDICAL 



£niCHSEN (JOHN), 

FrttfsMor of Surgery in tlni^eTiily CoHtf e, Lcm4(ta, fco. 

THE SCIENCE AND AKT OF SURGERY; beinoaTreatision StmGioi 

iNJrRiESi DiSKASFS, AN© Opbr^ttohs. New and imfiroved AjnerJcAjv, from ihe ii^ecoiid fnliifged 
lifid i^feKnlly re¥i?ed Lrmdon editiuD. THuKtrnied with owr four hutiilred eng:raviii^^ mi wcKid* 
Jn one tarire abd biifidM(>ine oo!oyr» vcitume, of one ihou^ond cIo?<ly prmted jmfes, rxira dolhtj 
S4 TjO; feat her. f»i«ecl band! . 15 25. I 

Tlii; vi?iry divtineni^tii^d favor wifh which this work haf been reeeivpd on both »ide* of »he Atlno^'i 
tic htt."^ wimuintrd the airfhof to render ii eveti itiorr wnpfhy of (W pcti^ition whtcli it Ihh i^,. fr^pi.^rf ^ 
attained »?« a ^tafidurd authority. Every portion hasi beeft caretuliy reviiwd, mir- 
have bt^en made, mid the moM wotcbrul c«re h<*» heen exerei^ed lo render H a ri i t 

of »he mo«t ttdvapt'ed condiiiuii ofsunrical t<eienc*. In tht* manaer the work ha*^ U 
abotil a hundred pare^* whife the FeriPii of engrttviny^ Hop heeti iti^rea^ed hy more fhan n hundred 
rendering if one of the nio*t (horoiiglity illn^ii^ied ndume* before the proli?»*ldi. The aifdititvn* a 
the aiiihtir having rendered imiiecefi!*ary uiosi of ibe notes of the former Amencati editor Inn (titlii 
haw been added in ihii* emititry ; some Tew (iote»i and o^^aj^ional illustratioftA have, huwevej, I 
iniroduc^d ro elucidate Ameri^nn mocte^ Of pr^elice. 



It itn, ia tMMt hidiiibti? judgmrni. decidedly the be»l 
btMik ftf ihf tTitr) in ihf Kn^fr«h tKiifU3|ti<. fitfunge 
thi' V , r produepd by fiub* 

Ur "Uf^try and Gn'qi 

Bri' rent iiimn]»ltiiir'nu 

tiTll ho li's^ (nir- llinii JT-iMi.i-hKiig. ttint of thi? miiiiv 

witrk»pn fitrRery rfpiil>h#hed iti tlii" fniuitrj,' within 
ilir Mi*i fiflrrti vt twenty ymrt n* u ti hnotf i^ni- 
mr*^: ' ■ '■- Cllltv our if:- 

pr-r af tfie peci^ 

yor< ■ Iliic <tnd>- I' I 

flf the i>ro(r ?i^i n n — S+'> iij^rj- ^Jicmt .*/ M*d. an v itf "jcc^ \^ 
tU valnc It irrraTly eidiAiicrd hy m vvrj nopiquK 

Bi' >«^ nioil^^Tn surgfty. To 

om "i^ prneticr^ w rrraril; lE 

ib*^ ijM,r-, c.. ,T,. , j.r.i f,^,,.i Atiich lieeHren't^ult, He 
will Anti a t'uinetisof dQi&ilteftdin^ him thrOLfti every 



step of the operatian* and not deaertinic hint an til ih* 
finnl ipftiie ofibe rase is dceided — '^rfAo+«i7Tf 

KiabfBtiiii^. at wiJ] be percrivc-d »iirfl-J' 

caldoiniiin and earh diviFion ef eoiii<4 

pleteaadprrfeel.eaeh ehapi<*rfaf! ri ' raelj 

fiihjfi!:! raJLtifutlj cihibitrd^ we cuji only iinrifOi 

f^iTimate of it in the Af^efai«, WeconFnl<?r iti 

"H'tlJr iiT aoniritititioji to «ijrg«ry, at prol>alj1y tliitf 

- vf>liiiin«; now eijant on the aabjecti ani J 

plediure we add il lo our text^booki-^'d 

f'rtt mai qfM**fii:iHM and Surgtrjf . 

Prof ?>tc:h»e:n^t work, for Its fize, bai not I 
^utpatflfd; hid (line bondrtad and ffifM pajg^f, 
fii "isl V i I ki ^ * ' " ' ' " ' " -i f la in p by i iol^ifi c« L pathA I o 
fieaJ, db'* iiifg^stion*, doctrine *t detailgj 

u.l^^ frnr" 'ill pro^e a reliable re»oani 

for inform ii.v.ii- . t, ,, .■> pTiyitctan and ^ur^r^oa^ tn il 
hoar nrfienl.^JV, O. Mm. rnm^B^rg JntrntU. 



FLINT (AUSTIN), M . D., 

Prnfeaior nf tfee Theory and Praetiife of Medicine in tlie Itn^veriity Of Louia^iUe, Jte, 

PHYSTCAL EXPLORATION AND DIAGiNOSTS OF DISEA8ES AFFECT-^ 

ING THE RESPIRATORY OKGAWS. In one iarge and handsome octavo voltiine, eztml 

etolh,636|»og«*^- 13 00. 

We re^arif it. in point both of aminfeinent and of 
the marked abiJiLy of jti treatmeiit or the labjrptav 
as deatttied to take the fifit runk in wnrki of thit 
elaai. Sff ftf at our iaforniHtii^n eittendi, it hai at 
prepeat no et^nal. Trt the prertitinnrr. *> wel] a^ 
ttie itudeatp it will be invaluiible in clearing up ihe 
diPM^aoiji of doabtfal eatea^ imd in Bliedilmg li|rlit 
opo'a diflioult phenoioenm. — Bu^aIo Mtd. JoutnaL 

4 wof Ir fiif ori|t Jnal obitrvatioa of thehigheat merit 
WereCMrnmcDd the Ucntiie to every une wi^awiahei 
to become a eorrert anieultatnr. Based to a ver)' 
(ar^c extent Bpnn eiiioB ntimerieBjly ejiaminedij ii 
earriet tliee vide ace o/carefiall itodi aaildimcrimina' 
tioa tinoa every paee. It: duei eredit to tha auttior 
and, thrnujrh tiim, to the nrofefetton in thii conntry 
it ji« what we eanDOt oaSl every hiMik opon aiidcut 
tatina, a readable ho<tk,— J;m /aur. Mid. Seitmn* 

Tbii voluiDe beton^ri to a el mi of w^rki whkh 
eftflftf b*^»n'f3r hi^od tlieir naibori ■»!! ebricli (he <i<y 



a work baaed apon original fibtervftrT^u mm^ no«* 
•eialnf BO ordiasfy mefit.— JV. r. J ' ^ ^udr ' 

ThiaJR aa ailmjrabJc boofc^ ms6 i '.* ejt-l 

traordinary clearn^aA aitd entire ii< > •iiti^J 

jccTi diiCuas^dT hr*m mad 3 itieir j,uJ;iii,Kt.^jibEi3 t»' 
tlio*e who arf iimhitioui of a tbrirouf tt Jkoftwltitg^*^ 
df pbytJaaJ exploration — KafkviU* 7e^«m 0/ Me4, i 

The arranifentent of ii^e iohjeeia diaeaaMd ii cma}', J 

forelbie h|rht Wbere tlae satht^r bncav. : 

tiuliouAly minatc or d ilfaie, he hai a evert 

ampliiCed the murr- jciipnrtnnt point* i 

■peft, iodeert, bm Jibtvrs will take pree^Jirni'r ^rnj 

tie the mfau« 4>r invltio§r to lb it uiefal de|>ttrtfnrat «l 

mmr Reaeral atirption. — O* Midland Surg /owna^ f 

W"p bope theie few extracti taken from Dr Fljori 
work tnav pcia^ey loroe idea of ita eharaeter ani 
imjK^laace. We W( uld^ boflrever, ad vite every phy- J 
■inttf prMctical medicine. A curBory eximinatloa aietiin 10 al onee piMee it in hii lihrar>\ frrUniE «•-] 
fvrn will iJitiiry the «eir|]tiiic jih^'^icUn thnt Bt- lurnf that It miy be ctiamUfel with ^r^^t bcaafit^ 
Flint in thik trratiie hat added to medical tfterature I t^oth hy yuanf and old, — Ltminviih Rtvifts, 

»y T»t a AMI AttTMoa. {N&v E^a^y.} 

A PRACTICAL TREATISE ON THE DIAGNOSIS, PATHOLOGY, ANDJ 

TKEATMENT OF DmEA^ES OF THE HEART. In one aeat octavo voiumc» of uhouf} 
SOO page^, extra cbl h. 1 1 75. 



ftrrinir to employ the very wordt of thedi itia^utalied ' 
anih'- "'^"""'^f if watpoitible, webtvi^ etanyed 
Irt r tlie hr kfetl ipaee ft federal view oT ' 
hU > ^ iiad BH|?)^ettioatn aad *n dt»et tbo ^ 
tit<rnii u "I . .If brethren U* the «^^ • "^ --.....- ..f 



Wi- 1(0 titt* know that Dr. Flint haa wfUtoa any- 

thir^ ■ - flot firM rate ; bat thli, h}i liteiteon- 

inr iSiPal titeratare^ in our opitiirin^ tor* 

pci- Un*ri- The worli ianKKicotnprehen- 

aivc- 111 1'- ►(-. pr, iind meal •oanit Id tlir vicwtit enaa- 

eiattB The depcriptinnB arr cte«f atot ineth"«ticah 1 valiiMbleinitter hcrociilleeted and 
(be ftiarrifii>iitt arr* lalMtflnthnfeit hy fvcrtt ai^d are at^ and in^troctton. Nvi tne<liL'a' !; 
mndfi with ioch aimplicitT n- ■ ■ - - - .^ fbat with- i after be eoniidenMJ eom|*leTB W(tb"<^< m .» ..u. t ^ 
out tbrro ibry wuuM carV The piyle nod we trait It will pronipity find iit ivt) into Iho 

it tdriiimhN cJi-iif. riire^'t im itrvtirjit tuind* of i»very Aitieuciin xtadeut anil pkyairiKa. — 



Wjiii Dr. Wftfihc'tcxeellci ' 1 ■■ m ,«r ..i-frare m, we 
hBVe no hrtitmiiiii an •njinp tbMt l)r, fliot'i ttiwifc !■ 
the brtt wofk on the bearr in tbe h^n^liiti laiifuafe 

We have (hap 'nfteiTored to preieni ^nt rendrrB 
With a fair ana i> tit uf thii ramaikahle wvtt. Fre- 



With more than nlcntare do we hall tbe advetit of j 

iM# ^v rV, ftir it fliU a wide gun on the kit if teJil- ^ 

• nf icboolB, and ia, rnr the prtfetitioaer, ^ 

iciAbleprarHieal work of Ut lind.-'^iY, 0» ' 



AMU SCIENTIFIC F UBLlCiLTlOH ». 
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FOWNES (GEORGE), PH. D,, &e. 
A MANTJAL OF ELEMENTARY CHEMISTRY; Theot^ttoal and PmoticaL 

With one huiitfrcd aod nineiy-^veu iiJu»tmlJoDs. Edited bj BoBERT Bs^tiiOES, M. D. la one 
Itrge royal 12mQ. volam^j of tKK) poL^e?, extra cloth, SI 7o, 

Ttie il^nTh of the autlior tia^nns placed the editorml cam of ihi» work in Ihe practiced hmidii ^f 
Dfffc. B^nve Jone# and A. W. Hoffmaai everything hu!« tH-ifii do4ie in rt*^ revision which ejEperieiiee 
oouEd mggeiit to keep it on a level with the rapid adv^jie of chemical science^ TJbe addiHi;^n!» 
requi'^iie to thU purpose bavc ieceft.-i fated an enlargement of the pp^i ttotWklhi^tshdini: whieU the 
work Jja* bee^ inerte&^ed by abom fifty pages*, Jli the same lime every core ha» beeii tT*rff t^i 
Qtaintuin itf, distinctive ehwrm'^ier e* a conden^d manual fur the j^tudent, divested of all iinan 
detail or mere iheureiigat i*peciilation. The ndtlitioriH havej of cot3r*e, been malnfy in ihi 
tnent ol' Urgenic Chemistry t which hafl made i*tjeh rapid prnffrei** within the laitt Jew y. 
vel cqutil attemi*Mi ha* been bes^towed on the other br»tichea ol" the t^nb^ci^Chemic*! Physics mttk 
inoi^ETMLiuc ChemiFitry — ^to pre^nl all invei<ti^atiQU» and dii^r reverie* of nxiporianre^ nnd to fce^ip up 
the reputation of the volume as a oompJele manual of the whole scienec, adraimbfy : ' ■ ' '" The 
tearner. Ky the u;*e of a i-raolJ but exceedingly cl«rar type the motler of a Targe octa^ ■<*d 

within ihe convenient and portable limits ofa moderate fiized dtiuc!i>!?eiino, and at lie j ^ ice 

a^xed, 11 i» oflered at one ol" the cheDpent rwiumoa before the profeBsioti. 

Tbe wurk *i( Dr. Fciwnei hAtt laoR been brfnre 
the public, and iii ntefitt have been nillr vpivre^i- 
II ted K4 th« bevi text-btKtk od ChenjitliT D«w tn 
eiittf^ncfl, We do not, of con rie, place tt In a raak 
luiMfriar to ijie wotIh nf Brand e^ 6 nth ami Tarnet, 
Gregary, or (jmelln,, but we iwy Lhrnt, ki a work 
for flludenti) it i* prrfe ruble to any of them.— Lfl-a- 

A wi>rk well iidjtptcd to the WiUtta of the iludcnt. 
It ii AH eirell^Mit ejcpofitinn of tbe chief doctriaei 
HDd factir^riaiidernckiemifltry, Thetiaeof the work^ 



Bt. F(i^vini»'ej;eetlpDt work ftmn beeo imiTertatljr 
rec^'priiizfil even w!hfrr<» ifl hirowhaod thiiCf^uoLry, 
a* ths belt irlewitniary trifAtice op chejniviry m the 
EagliitL liiof ue« nnd la very {teQ^rullv toto|»(eif^ we 
bekwe. ai the itAndaN text bo*>lf m all t ar eoLlcfeiT 
l^a Ui I i te rji r y JLa4 *cieu ti&c .^ ChAtUitim Mid. Jou m . 
aiul Htvitv^ 

Aitandmrd maaaa^ which hAm lojif eajoynt the 
repatmlion uf ^mbijdyiug much kDuwlcdrtMa aunAll 
•pace. The author n»tachtcv*xl tlivilitfieatt tamk nf 
aoadeanlifin with mairprty tii<!t. Hi« book ii cim- 
' #laa Witlioiit b«iiif dry, antl brief witfmut Itieing ton 
iOfVHiticai org eaerai.— nrginim M*d.mmdSMrgicml 



%a4 ttiSI more the i]nadeiiii;-d yet perBpieuoai style 
in whieh it i* written, «b»olve it ftf>m thecharireit 
vefy jiropefly nntfiA avalnit nrnti mfiiiuaU termed 



FISKB FUND PRTXE K9SAY9 —THE EF. 
FECTS OF CIJMATK UN Tt:BERGlTLOU& 
DISEASK. Bv Ft^wrH Lrp, M H C ^ . Lr^tidiin. 
aad THK fNf^Ll^HNCF, i*F PRV^GNAXCV (JN 
THE DEVELOI*MKNT OF TUHEROLK& By 



I EuwAatJ Wjiaai!l,M.D,,cirEcreiitoo.N,C. T-i. 

' njether in one ne»l Svt*. v*»lamft, pitra clnth. *1 t». 
FRICK f>N «E^JAL AFFECTIONt*; their 0iag- 
ooaiii and PftthfiUjgT. With iilaiirffltion*. Ua« 
Tolarae, royaJ 14aio., ailra clolii, 7« eentit 



FEFIQUSSON (WILLIAM), F- R. S., 

PrufeBfor of Margery la Kin|r'a CuiUege, LoadoQ, 4e, 

A SYSTEM OF PRACTICAL SURGERY. Fourth Amerioan, from the tLird 

atid eniafged London edition. In one large and beatitiinlJy printed octavo Volume, ol about 7U0 
pogea, with 393 haodeome illuatratioaA, leather. $3 00. 



GRAHAM (THOMAS), F. R- S, 
THE ELEMENTS OF INORGANIC CHEMISTRY, including the AppHc«- 

tion* of the Science in the Aria. New and niueb eiilarp»d edition, by Hkmry Watts and RoaitJtT 
B&xi>&e&^ M, D. Complete in one large and hnnd^me nctavo volnme^ of over SOO very (arge 
pageii, with two hundred and ihirtv-t wo wiKHbcntN, extra elotb. t4 50. 

3*^ Part tLf completing ihe work from p. 431 to end, wtth Index, Title Matter, &«.« lUfty ^ 
s^pamtCr cloth backfl and paper mde^* Price f2 50. 
From, Fr9f. E. N. BoTi/vrd, Harvard C»tU§M, stTufd to ho witbont thii edition nf Prof. GTahara'i 
It bFij, ifl Mm pjitI ier and km rirfect edltiooi* heen Element*.— SIHI»»«»'* /flii™«l, March, 1^8. 
ftmit'AT tn juBt mod the e^eelleQce of ita plan and F^mm Pre/. W^le&ti GifrAt, Jf. Y. FYt» A^^dtmf^ 
the clearne« and eomrilet«e« of iis di»eaMiaiii, ,,,„„ ^^^^ j^ ^„ admitable one tn all reit>eeti,antf 
hatre U*ng been my ad mi ml J on. 1 u, repnblicatioB here c*nn..t f*il to e«ert « poeitive 

No reader of Kngljih worki on thli aeienee fAn , iutloeneeDpoa thepft^gTeuofieJciicein thiseousin'^ 



GRIFFITH (ROBERT EJ, M. D., *c, 
A UNITERSAL FORMULAItY, containing the methods of Preparing and Ad- 

minisitering UfRcina! and other Medicinea. The whole adapted to Physicians and PharmBeen- 
li^ti. 8Kco?fi> EoTTioN, ihonnjgbly revised, with nitmeroufi addififms^ by RonKitt P. TffOftJ/iLS^i 
M. Om Profe-^tinr oJ Materia Medica in the Phjladelphia Coile-ee of Pharmacy. In one laj^e afid 
hand«om:e octavo voiume^ ei.lra clotht ot 650 pages^ double columns. §3 25. 
tlwB^ft work reqacrinff much per^everaii^^e. nnd | Thi? Ib awark nf aix hnndred and Afty-ene poffet, 



when pabllsbed wat tooktid upofi tie by 
wnrkofivii kii^d ihai hn^ i^iund (ruin lb 
pT%Mi. Prof Tboma* ha* oertaln!) 'Mii-i 

writ A9 added lolhii FdrmujarV' and hu^ r* >mt ;■ 

aiddiiienally dt*9ervliig of th<: confidif oee oi phnrma- 
' ceatfcit and phy^ieJcmi-— .Aiw. Jnurnnio/ Pkurmiu^ 

Wff are h^fipy *o aniioutire a ntw ortd improvi d 
aditiocinf thi»<ane of ihe mo^t Tulvable nnd utefaJ 
' works lii at have emaikated frotn Ati Amrriunn pr-i,. 
tl wouM do credit id my vQuniiy, and w 
ofditily u'^efulnetf to practiii oners of m" 
belter aduftted so irh«ir purpeKe« ihaii ihc sj 
rieB.— ^M«t^«m M*d. and Stirf Jvumttt. 

]liaeiiflflftheiso«ttiittfli^hooka a {?oymry praetl 
Houer 0an poatibiy have,*— Jtfi^tcaJ Ckr^nielt. 



^mhraetuff «1i An thf; f abject of preipurm^ and ndnJi' 
lutering medjcme* Ihm ean lie desired by ihe phytU 
^dan and pharmae«:uiisu— Weritm Lunfti 

Theatnoanlof BSeruLtevery^ilay maiterfftr tprae^ 
titiii^ physician, Is really imriiente.— J|«4<eft Mtd 
And Sufg. Jmitnal. 

T\u9 edtli«iJ hu« heen itreatl^ imiiraved by the r*J- 
viKioa a»d mtn^ile atlitiiJoHt oT Di TboinnA. aioj m 
now, wc tfHii'VFT one of (be mot viMnnlHif worfci 
of n.y kiti4 in any liiNgupLg*^, Tht : -unl 

L«tai>out se^eoiy pai^L'ti, jijiil n^pflbr: . .rrd 

U> IMCi'lllif m tb'-liJ :ril ll,M rr^-.r,1 ,, ..,:.. r- A 

worb of tliiti kiji' • <u: jo ilia 

phyaieittn,aaii tt^ aOfiUaUy 



le 



BLAIVOHARD ft; LEA^S Utni^AIs 



GROSS (SAMUEL DJ| M, D«, 
f ral^oorof Surgery ia the JelTE^rinii Mf^icul CaUcfffl of Fmiadel|lllia, 4^* 

A SYSTEM OF SURGERY : Patbologiciil, IKagnostic, Tberapeuti€, and Opera- 

live, DluMraied by Twklve Huwdrku A?tD TwttNxY-sfivKW EwouAViNtja* Second edition, 

much eiilftrffnd ftiid cnrffulty reYi^ed. In two lur^e* a»d beBUliliiUy pnDt<?d octavo volmiie&» ol 

nboul tw«t»iy-iwo liundred pagea^; jlrongEy bound ia leHiber. Vrax il3. 

The exbttii'tdon in hole more Ibam two yenr^ of a Enrpe edinon of *<i elabomle und comprrben- 

sive iL work a^ this if ihi£ be^t evidence ibat the author wai^ not mi^inkeii ia his «$i|jiiiule of the 

wiiit which eJtisted of a complete American Svtleni of Sumry, pi^f^eiiting- the jicienee mull it^i 

mtntni^tx details m\d in ajl itf< bmnuhe^. Thai he Jp« succeeded in tlj^^ attempt to supply tltt§ winl 

\& (ihowiiutit only by the fapid ?ale of the work', but also by the very ravortible manner in which it 

ha"- bi^eu feceivtfd by tin; or^uiiii^ rifike profeii^ion in tht* t-otmiry an J m Europe, and by iheltit'ithtti 

a iranslutiun is now prefKQrtit^c in tlMllioid — a mark uf appreclution tiot oAeQ bestowed ha. any icien* 

lific work *o friended in ti^u. 

Tiie author hu« not been insensible to the kmdne«» thtii befitowed upon bislaborviaudio retiainf 
(he work for a new edituin ha has spared no jmim to rehd' - ' v --v v o( the favor wah whicOi it 
hfli^ been foeeived, Kvtry [K»r(ioti bu** been s^itL^jectcd to - mtiuH and revii*toQ; any defi* 

cieuL'ie? app*ire*it have been tupplicdT and the reatjli* of r> re^s in the soieni'e and art et 

i^nrgtfry have I^en evefywiiere intrtnlueed; while the »eriLMi ui iUuf^lrnUoam bus bet?n enlnr^y^tl by 
ihe addiiion of nearly tlij-ec buntlredi woi>d-cut&, lenrfedng it ««ie of the most thoroughly illuiiiratffd 
worki* ever laid before the pr<(leIl^ion. To accnmmodate these verj"^ e^ttensive addiiiofiM^ the wort 
han bet'n printed upnn a KuiaMer type, so that notwiths^tiindingr the ver)' large increase in the matter 
and vwjuc of the bcMjk, its !«iKe i« more convenient and \rf» cwmbrotis than before. JEvefy ear« lias 
benn taken in the prinimg lo render the typographical ejiecuiion uneicepiionahlej aiid'il la rcmiS* 
(Jen My preticjited a* a work in tiVery way worlBy Of a place ia eveu the moat limited library of the 
praeiUiuner or smdcnt. 



0n« Dr. Grnis i^titfaeturily falfiUed thii ohjeet ? 
A carefal p^ruMl n( hii V"*amM enntilci am lo^wv 
MB «oi wfi la tliF aflirma tive. I^ol oaLy hai lie |ivf a 
VII Ihc reader an «lanoritQ 4nd weU-wriiien aeeoimt 
tk( hii €t»D v^H^Ji^trirDcr fbal he baB Oiit tallrti ti) 
embfKly ia hit paft 
iUTTreoDsin thtiatid 
remill tiai t>eeaa wn 

h^u n^* *apt^rior in ihe tyftXrma'ie lr*rsUmc» on iur- 
jff ry whieh have emjuiated trum EngUvh of Cotiti- 
nmtal aathort. It tins hren juitly oLjofited that 
t,h(!«ct kiave been far Trom cnmpktt in manv csicntial 
p4irrirti]aTB, mJiny of thrm hayinif been iJeficieni in 
• ititic uf the rni^At iiniHirtant piunU whieh ttinuid 
vliarnt!terize ■n^h wurks i^pme or them hav< been 
ftlahrtrate^ttio elAboxmle— With tespect tu e«rlAia 
4icea*eif while they have mureSy |Fliini!i>d at, or 
givaa an nntatiifaofcory a (^ count of, nthert equally 
ifliportAnt to the lurgfon. I>f. Grtiia haa iivrn^ed 

Ihtiorror, and liiiBprtMlnced the moat corn [ilcte work . ., , .. - . . . .- 

that haN yet U»aed from thepre^i d« (he Kjrenec and ' treatiae ftf great cxedlenee aod oriiinnlity ; hat we 
pntctiee uf ian^ery. It li nt»t , ttrietl y tptnktng , n ccmfesi we were by no means prtpa red tor the wrotk 
DittU^oary of Surgory, bat ii gives lu the rctidrr ali , wliicb iibrforea*— the moiicompl<>lotrtiitiae8poa 
theiaformatirmttKitliemayreqairtforhiilteflt.neal anrf^ery ever puhlmhed, either in thi* <^r naj^oihrr 
^f iarrita] diienici. Having saiiJiu much, it mipjht I cooniryt and we mj^ht, pefh«pa, anfely lay, the 
ftpnear tuperfluom to a^Jd anwther wird; bat it ii ' moit ongiaoL Ther* iiao sub|«t belonging pro- 
pnly dae to Br, Grota to *tate that li« hai cinlKmcrd perly to mrifen' which haa not reeeiv«l fioiq ihe 
the opporlBniiy of tmniferrin^ to hi» p^.^e* a vait ^ author adueahaie of ntlentioo. Dr. Gru« has aap- 
nombrrMl engravinK* irotn Kngliih and isiher au- plieda wnat in lurpjcfti hieroturc whu^h ha« l^at 
^. .- .11 -_*^r.;..^ _-- .fc. — ^ii.,.i._.^ ^..« i*..*^^..* ^t be^D felt by prni^liuoneri; he hai Airniali^«J at^iJi 

a compkte practie&l treatiae apoa *nrgery in all iti 
(^eiiaftmentfl. Ac /Lmerictni. we arf proad of tbe 
aehievementi ai inr^eoni, we are muii tinrerelf 
thankfal to him f"r hii exlraordinntv lalKirv in ^ar 
behalf N. Y, Htt ieif 9«d S«JaU Mid. /<rar««J. 



Of Dr, Ornva^s treatise on Sarg aty we ean iHy 
no m*»fe than that it ia the mtjst elabc-rmu and com* 
pl^i^ work: tm tb]« branch of the Ihcaling; art wliieh 
h»B ever been pnbtJihed ia any country. A iys- 
tematic wntk, it admilt of no aniihiuMl r«view; 
■ the cijiiniont and practice of I bat, did oar ioace permit, we Bhould gU**iygiire 
tither PiJUEitrieiof Europe. Tbe | aome extraeta hum it, toenabteonr ffn^lrri la Indee 
irkof fiuch e^jprnpLrteaeaa, that it , of the cJaiiienl ityle of theanthor^anii theeahjiaat' 
._ _. ._ _.._ ,^^ ^^y ji^ whicJi CNch aubjeet ia tr««tod.-*^iiAft» 

QuatUt If Journal a/ Mtd. SeUne*. 

The work 1b »o Baperinr to it« preiWeBiorB ta 
matter aai^t extt^nt. ua writ ni in lUuitratktna and 
fiyJe of publi^ntUm^ that wc fan hunrfltly rreom* 
mend it aa the l>eit work of the kind to bv tnkc« 

home by the young praetitioner Am Mid. Jt-mr», 

With pleaiure we record the eompletirm nf Ihli 
LfTar'antieipitc4 wwrk. The jopatatjcta wbieli iha 
aaLhoT bat for raitny yeara aaataineiif boih as a aaf- 
geoa and as a writer^, bait prepared us lo cxpeet « 



their I, itinatrative of the pathology and trratment of 
anr^icnl dSFfSP*'! To tbeBe are add^d ievera] hon 
dred ongi n a i wtHKi-e n H T h e wo r k a I tug et he r eo rn- 
neailB itaeif to the attention of Britiali aurgafjna^ 
from whom it cannot fail to meet with e;ateasive 
pfttronage. — X.p«ii£im L4Ui«<| ^pt« 1^ tbOO. 

BY THS 9 A MI AtfTHOa. 

ELEMENTS OF PATHOLOaiCAL ANATOMY. Third editjon, tlitMtwighly 

revised and greatly improved. In one large and very handsome oeiavo volume, with nhom ibw© 

hundred and fitly beautiful iiluMralioaHi of which a large tiumber arelrom orifinai ilrawmga. 

extra cloth- f4 75. ....... 

The very rapid advances in the Strien*^ Af Pathologteal Annlotny during the lait few years have 
reudered enmitiol a thorough moifffication of Ihi* work, with a view of making tt a correct expo- 
nent of the pfes^ent f^tnte of the subject. The very careN! matiner m which this taalc ha* been 



cxeeuieii, and the amount of aUeration which it has undergone^ bftve enabled tha ftiitii^ Id iay thai 
** with the many cJjangt?* and improvements now miroduced, ihe work may be regardeil auniwl *- 
• new treatise,'* while the eflorl?i of tbe author have bee^ *econded as regards Ihe meehani^ 
eif t'ution of the volume^ rendering it one of the handsomest pri>duc1ions of the Atnteri™ii pre«i*, 
W e m oit tin on rely congrat u 1 a te th e o u th or on * ho ^ We have been fa y i>£*blj i in ;. reBied v. 



inert? eiifu! manner in which he htii accompli ah e^l hia 
p(ii|)OBfT4;l nbjr-et. His book it mott admirably cal- 
enlaTpd m fitl np a hlnnk whjeH has long beeatek to 
eaiat tn thin d^[<artmeDt of laeilieai lllermtitre, laad 
ak aacb jnait become very widely eitealated aroongil 
ail clBSsei of the pr ofesiioa. — Dai^ui QintfUrtit 
Ivum. 9fMt4^ ^(irturi, No?- 18S7. 



l) nunnerin. whjich I>t. Qruai huteA' ' >«k, 

of airprdiai a f"iTii>i.''i,at.-ilv[- ^■.c^■t.l >. --tit 

atateof iheli' ■ .i>,aail 

have nimeh y -vurli lo 

oar rfkdera, • ^vint vi 
diti^'vnt prruiui iind curcfui mi4^ ^^M^nirt^I M*d. 
^Apoti., Sept. UB57. 



ET THE 6 AM* *VT»OE* 

^k PRACTICAL TREATISE ON FOREIGN B0BIE8 IN THE Am-PAS^ 

^iAGE3. In one hftiidaome octavo volume, extra doth, with iUttaUaliona* pp» 4«S. 1@ 75* 



J 



AND SClEMTiriC FUBLICATIONS, 



n 



GROSS (SAMUEL D,), M* D,, 

Privf^MaoT of Sorrery lu the ielTeraOD M*Jki*J CttHege of PHilitd^f>1iit, fte. 

A PRACTICAL THEATISE ON TOE DISEASES, INJURIES, AND 

MALFORMATIONS OF THE LTRINARY BL^'"^*:^^ THE PROSTATE GLAND. ANU 

THE LFKETHRA. Second EcJstiuii, rev^wtl «n. -r^'d, witli ime hundred &tid eighty- 

four illu$tration3i. In am Urge and very band^^om . ■ lume, of over »me ^uiidred psfes, 
' eatira cltiih, M 75. 

PblLcMT'ipbiciil in ita ffeiifft^ methotlic*] in its ar- i iif re« with uftf IhRt there li no W«r1t In the Kof U«h 
tbizfeinrnr^nnip^e nud tMund In iti prftetimtdeTnlli, > laLnrnagi^ which ctin ffinkf* HUf Jiait prf*t«iiiii(mi to 
It mAy in Tntth br vtld £o lenvc icwrcely ttnfthip* tn be Hi nqtiiLL— AT. y. Jotimal tf/M^rffeiiM. 



ynetJe^l jsf^ifmmiidD it coaULiai} wilt, wc thidE) 



A vnlume rt^Ma with truthi iind jirmt* |i>l«i of tha 
dtmi^ft value Latlieiiivetiinticinof tbeiQ diftoaieflr^--^ 



GRAY tHENRYJ, F. R, S., 

trf*titTtr OB AoAtumi nl St. 0*ftrge*i Hospital, LomloBj fee, 

ANATOMY, DESCRIPTIVE AND SURGICAL. The Drawings by H. V. 

Castir, M. l),,lttte Demtmsinitaroii Anftlotny^nt St* George's HoeprtBl; ihe Din^eci ions jointly 
by the AiJTHoa and Dr. CAitTKit. Secon*f American, from the *ecand leriwd nmd itiifirinTed 
tondan ftdiijon. In one magittl&i^ent imptsrial t^ciavo voJumeT of over 800 pftg^ft, wnb 3S8 large 
«Jid (.Halxjmie engraving* on wmwl. PriC4B in extra cIoLh^ §6 25. 

The «perdy exhan^ijon of a lar|*e edttion of this work is pulllci^nt «ndeiic« That IH plaa and exe* 
eiiiif^ httv« bt?cti found lo prut<^int ptipcrior prai'iical ailv)iniB|i;:v« in facilitntinjr the s^udy nf Atiitch 
■ly* Id prpweniing it to the prfifew^ioii a ftui'ond uine, the author ho* avaiJcid hini*elf or the oppor- 
tunity to fiupply any d<iti<:*ieticit** whhh rjtperienrte m its* u*e hod ish»wn lo eiisi, and to corrret 
•(If ertinf!* of ffeiail, to which tk' fimi etlitiun ot a *oif?niifie work on ^o eitten^ive luid ticimplicaietl 
it wcTfn"** '- f ■>'!'- The*c iitipr*>vemem? hive re^irlled in some inc^fea^se in the iizeof tliii vnlnmct 
whik' new wood-cnl'* have !>tH?tt lidtled to the beautiful f^.rtes of iHuhirarion* whi^-h 

form >'■ ■•' RfenittT^ ttfrhc woflr The American edition hn^been pa^iaed throygli the pre«* 

Uflckrili'- ' (TianT whfi ha* taken every Cftf« to rutider it in 

all ret«pe4;l> tit any incfea&e of pri(^| a« £(led to iimiiilatJi 



Wilt litik trrjubifH, the haiy praetitK^nr'T whote 
kQr[>wlri!K{^of«oatnniy(iij«rh)ivr Kt'r,"iiFH"'fi*ru mJ hy 
v'. .' hce, mjiy iit^w r^' 

« "TO, itntJ he rc«tty 

1 'laai i.innd|Vliii]iiil.' . 

1* ■ till ihit Witfk WiU ij U Lrt^Uf I y IjikI Ui 

<-al<rMliihlja aiJviiiiLHjiCi tind Wf frel ut- 
Mhnirv iif the ifn^thdul maitj will ttHtm 
' in which & co^)* of thi» 



i>t C(,iui.**hjJ' 
Wtttk Jiiei 
o/MUd. St 



Thii ediiit^u ii inucb i;ttipri>v«^ aJid ealarved^ and 
eaDtAiiii Brv^rmi netiir lUuitraliouK by Dr. VVeiliiM* 
eolt, T** Tiilajne it a eoimpkto compnuioD la the 
dLaaeetlCir-Fwiin, Bud lav^a ihe nec^Bitti' cifthrM^u 
flentp<}««eiiiio^a varjpty of^* MiUiaiLlM." — Tht Lorn- 
dun L«Hic*fj Feb. 9^ l«l. 

The work before ni ai ann entitled to the hiifhrit 
prajtr, Wtid we aec^^Drdjnf ly welencai^ it «■ m vulu- 
able cdttition to ra^dieuriUerattire, iatermedtJite 
in falseii of det»]l between the trentiEeM nf ^iimr* 
peyHbaof VViJ»un, itj eharaclerJitlo m**rlt Ijei Mi 
the nuiinh«T und eierlf€DO« of the cngt^viaga it 
eontalni. Biloit of tbet<^ iirei orirlnal, nf mach 
larfrer thua (trtlinnTy i^se, nnJ Hdmimbly executed. 
Tlia viFi'^UB port* nre mltM Icticied tLfter the plan 
ftdtifittMl JQ E'lliicD'i OBieolofy. It wrMiJd \m Him- 
call to ov«r-eaMiiiute tht» a,itvfimt»sttM tid^ertd by tbji 
aiode of riietorial ill li«i ration. B^ueia, ligamentA, 
DiuielieBjghirHJvci^'^li, Had ucttveii are earh ta tarn 
Jif arexf ^ nrvd marker) i^vtih rl>(.'jr N[tpropriate fiamci; 
thuaanabliii^lh«'i^ 'rfrehend.ataglanee} 

what wftubf ot^r: 4' ip^noied, or at aay 

ratftT JicqujrH Qoi; , ^, .^f^d ftod itkviitit ap* 
ptiealioa . ia o^aijiuitoti , w« hMrtil^ oomiDeod th o 



J work of Mr. Gmj tn the atteatloii of the medieal 

.urnfr KNJon. fcielLr^g ee^Uia that il ■houtii be regarded 

-f the m"»t viiltalde ecmuihatitMit <?v6i maile 

lioaiil UterH.tare. — N. Y* M^nthl^ M*vi*9. 

'■ :■ .>9. 

f In th i« view, we refard the wnrk nf MrOrmv *i 
' far br-uef idnpted to the waat* of the jirftfrnwlfja, 
' in' ' ',- riif th« itudentT than bi- "i 

! 1 ifhiiflihediathiieottnin' •■^■^^ 

i W' " iiapenede ill otheritt bill I ij 

I of <ij(ieri?tir»ttff, and a standard of refTrrrvre to the 
I ttadent of feneral or relaii^e anatoiay.-^iV, V. 



la oar jadfrment, the mode of ill nitration ad* , 
in the pneaeat volame caaaot but pretejit ni«ny ■ 
v»JitAgefl tnthe iludratof anatotny. To the aealrtcw 
diBeipieof Vrtaliuft, eoruratly det^roai of real im" 
prot^ematit, the b<Hik wdl drrtaialy be of ^mmenao 
Tvlne; l»att at the nunc timet we muat aUo eoafeaa 
tbat la thote airaplT deairoat of ^'erani(nin§'* ll 
willba an aadoata^ted aotltrnd. The peculiar vmlit« 
of Mr. &r&y*eniti>de uf lllaBtrBtiaa hb no where mare 
markedly oVfdeni than in the chapter im oiteologr, 
and eipecially in thoae pott Inn* w!jb- li trt-iit of tLic 
bnnea of the bend and fif ' i ric 

gtad]f of IheBC parti lit bi}» o 

eiitetif ifUof p'taiLiveplrn- n 

of the ituiJentT the temporal ikn6 Bj^hcLniiL UiUiLeBj are 
ahorn *if half lltdr terrort. It ii» in HUirraUinatronj 
ai! iidmJrablntLiid eomplptetext-hnulc fur i1ir> itadenlf 
and a liBcful worJt of rrfereaee for the prii<!:titioner ; 
iTa pictorial eharvcter formiai? a novel ek^Tnent, to 
whuih we have already luthalenlljf allmJcfip^^^M^ 
Jiiiini. M4d, Sci^i Jelf , mS». 



G' ' 



-< D PRACTICE OF 
:.. iiDfiroved and al^ 
ktjr^i. »T MM Mill ijimr|»i, i-r«, In twohandiome 
Pdta«^o v"itt«w». (^oatHiii.Qtf ahont 1,000 pafca^ 
leather , ra iaed hind v §4 m). 
OARDN^^R^S MEDICAL CHEMl&TR Y, for the 
aMo "f Stntknts nad the Prof^aainn hi one roya| 
vyiiii. vf'l J clntJi^pp. :hm^ with woodcata. »l_i 
C iTLAS OF PATHOLOGICAI^ lfI8 ' 

TmniUtett, with Notea and Addi- I 

;. .'u*aj»^n L^ii>t,M,D, In one volame, 

T«:fy Urff imperial ijonrlo. extrm elothj witfi^ 1 

eopper plate fi^urei, ph in and aolor^Ltd, $A t», ^ 

MUOEKd' INTaODUCTJCJN Ta THE FRAC^ ' 



TICK OF AUSCULTATION AND DTHBR 
MUPES UF 1*^1 VSICAL l»lAfiNOsr^, 1\ Di^- 

EASi':*^ OF T^ELtJ^((iSA^D heart, a*- 

eiifld cdttioa 1 toL royal tlEmo., e^. aloth, fp* 
304, §1 DO. 

HOLrA!VD'& MEDICAL NOTR9 AND HE* 
FLECTIONS. From the third Lond-'u e-tiui'n. 
In on* iinriHj<rTrt*> oetavtt vulnuie, citra elntb, 9Q* 

HORN I lAL ANATOMY AND Hi!*- 

TOL^ . ill edition. EjttenaiTMy revind 

anil uKKi][j< n m two larce octavo voUmeai ««' 
trm eloth, of more than tOQO|i«iea« with over >Qt 
iiluitr^tioni, f fl QQ. 



IS 



BLANCHARD ft LEA'S MEDIOAL 



HAMILTON (FRANK H,), M. D.» 

ProfeSiOf of Sargerjr in lb* Lnnp? IpUoif Col lege Jl4it«pil4l, 

A PRACTICAL TRKATIHE ON FRACTURES AND DISlvOCATTONS. 

' Second edilioij, revi?*d aod inipmved, fn flise lftr|te mnd hflndfiome octovci vnhtmej of twer 7^ 
pfi^cd, Willi nearly 300 illustralioiif , extra cIoiIit *4 75. (^/^r* B^ady, Mny^ lS6i J 

The early (li?ninniJ fcir & new edilfon of Ihis Wi^ork ,»bows that il has been !*«cC€*rfiil in t^curing 
Uieci^nddi-nt'eof the profesi*ki[i tt* i4 sijuodufd auibnHiy for ctinstillatioii and rereren<M5 on ilti import- 
snE anJ Jiillrult i^ul^ject. In ugaini paiiii-jjiig it ihfotign the!' pre^i*, the auihor hi,« tnk^ni ike opp*rTii- 
niiy tri rcvi?*? it oHri*ftilly»aiid intrtJdir**^? whftleve/ iroiwuveuienlJ? have been img^ijj^ted hy rurth«r 
Aii udditioniil chapter oil Gun-fhoi Fractures wilj be fuurjJw tdajrt 



it $tjli mufe lUlly lo tlie exigencies uf the lioie, 

AmuDf tbeDaity f ocmI workcn at itiTgrrry nf wh om 
AiHerica may now himut cot the Icutt ii F riuit llfc»t- 
tngi H&tniltan; and (be ti^hiop bf:for<; us fa five wny 
il Wtih A p&n^K of woandtMl petrioiiini) tlie tiMtanil 
liaji^ii^it bdot fpfl the tubject in the Eigljih lan- 
fa^re. It i» in vain to u[tFm|it a review nf Jlf 
Kirnfly ■■ vain tu i(^elc for any tint» eirber of ctiio- 
ItiiiBjiirj nr omiatiiin. We imvr seen no wnrk on 
13 1 rtjBr)' whieh we wotihl AiKiner rectvin- 

ii - hruther ■urg«uni^eipeckiiily thuie «f 

'^" ' ■ K^*' t t tluiie whoBc prncticc hea in dii- 

triuit '.t ULrr.* a man haa npcu^auirjly tn rely on n.ii 
(twn arifiiijMj rcniuf<?ei, The pmcHUoiief wilT find 
Is tt ihreeriEipi for nearly every puavitihle aej^ine^nti 
aiil^ found and (juniprehcDdrd } und tiuich plmnnnl 
.ending fur him m inu*e avrt in t]i« afLeTorttldera' 
]itm Qthin caBCp. — Mdinbureh Mid. Jqv m Feb , lSQt< 

Til it la a Talaabta etmtrifauticm tii the iartery of 
natC impottaDt ajrectioni^aiia ii the mure wclcitnie, 
lUB.«iMych a« at the prntnt iiinr wei do not pc^tweia 
B at t)|r If complete treat! It oil PriclUfei and DiiUv 
Catlooi in the Bn^l i«h Uag uage. 1 1 hat remained fof 
our AmfTifun brother tij^pnnttuce a tjtfnipletf tremtite 
njiutt il>t^ HuKjectjitnd ijrinff ti^gf'ilif'r Id a^'itflvenic^aC 
form iliiiisc HlteraliMsa and iinprnveineuTi tJaat have 
b*en mad e f rt mi ti ni e to t i rne iu H n- n ei* imta t of t li e»e 
Bffeetitmi. One g^reat and vuluiible feuttire Ja the 
Wofle before an ii tbf? faet that it cumpTiaei all the 
impravenienta JatrDditcrd in in the prue'tiee of hMh 
fJELfltahaad Araerteaniiirgefy.nnd thcmfh fur tram 
Ofnittinf mention of oaf eontinental ciFt^hhiirfl^ the 
aiithor by no ineani erieoura|f^r« tlir notiisn — hut tt^i 
prevalent in flT^rne qu^riert^ tliiJit noLknng it pixtd 
aniufl linpoitrd from Frnnee or Germany. The 
ktter hfiir of tJie work ia devoted to the£:i>nai>ieTft' 
lion of itii? vuriopidL»h>ealiona und their approfiri- 
ate treiLiinent. and tta mfrit la futl> ^qual lo ifant of 
the preceding portiuti.^I'il* Londtt* La*ttlj7dmy a, , 

laao, I 

It ti emphallcaUy th« himk upon Lhts auhjtets r»r 
Whleh it trisMta, and Wf- eunnot itoubt that it will 
oaalinye ao tu be for an lailcfinite periuil uf time. , 



I Whein wfl aay^ however, that we believe it will al 
I once take itf |il»ee ■■ the bett boolf for eonmnltatinA 
I hy the pruciiii'iDer ; sad that U witi fonri ith« moat 
oomplete^ avaTUoiCf aai! reliahle j^itide in emerf ea- 
cieiof evf ry notxireconneetBd wicIj itp jui i j> trUj aad 
also ttiut thealndfatofabrp^ery >'. .>iitei;t- 

bimk with iratireeonfidt-nce.an reftlio, 

frf^mitiaereetbleiindettay ttyi' . mr crwa 

{opini^iQ mny tie i^aLher^d aa lo lu vjj.tut;.^— B«»tMI 
< Mtdicmi iand SmTgital Jifurwalt Mnreh 1, tSQO. 

j The w^rk ipeonfriaeJudicioM" '^^-^ ""^vte^aaA 

I AdrnpttHl to the wanta of titic «^ nunaer, 

add inveiti|^iil«*rjhont'F»hk t" i d to tb« 

I pr of e lai on . — C A t«e« o M* el . J^m f ^4 ^ i , >i ^t n. i j « 1800^ 

We regard thit work aa an ho&or at>t oaljf t€i lla 
a nth or, but to the |»rofe«fion i^f Moroounlry. Wetfl 
we to review it iboroquhly.we e>mld nut convey M 
the mjod ftf ihe reader inore forcibly itur iUtmeat 
opinion rJipreaaed La the few worila— we theub it tii« 
[leit biKik oi itt kind exiiint. Every intiii mt^rcriiiAd 
in aurgery will aoon have thii wotk on hia deck. 
Hewbodoei not, wllJ he the totor.— JViw Ori*Aiu 
Jlferfieo/ JVtfe^, March, 1800, 

Dr Htiinilton ii fortanaCe la batiae |n«ee«dait lo, 
fill in|j the voji, ao loEj felt, with wbi*r I'iiutim fmil 
to be u t o»<'t- itccepted aa a model mon^ 
reapi^tcti, and a work of etaiaien] p^ 
ainderely eoB§raliilaLe tb*^ r.ror*-BB.-.H. 
Slateaon tJie sipprnrnnee 
one of thfir nuinbpr. W 

of it KB an orif inai Work, I 

eOtifie Jinllil c»r V1«W, and tn ep' 

Ktjide in a mi>»t diffiuult nnd i 
vtady Rr-<i ►r^i.-j;..^ On pvtrv 
we h(i| imia be p 

«• an ' -Hiiuine pfa 

tl^e' AiluE, . . ML rLhe^r, thai > 

widely kuowu Ht homeaa an «• 
from wtiH'h everyone may pn 
afiirdipf; an example of honeii- v> ' .i 
uatiriof iaduitry in aot honhiii which ev^ry »i 
may eniulite.- 4m ^ Mid, Jomrnat^ April, IB90, 
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H0D6E{HUGH LJ, M. D., 
Profcfior of Midwifery and the DiACKae» of Wuiuen aiid Ctiildrcia ia tiie tJniveraily of pannayliraaia, ki. 

ON DISKASES PECULIAR TO WOMKN, 



In one beaut ifi 



Uterun* With origmaJ iiiuathiiiona. 

pt^siT ^mmcloth. $395. 

We wiIJ say at once that iJ>p work fnl^U iti rthjeet 
eapiLaily wcfJ: and we will nqmreoVfr vf^^ttture ihe 
ataertion t^ial it Will }naa|uriite iin ImnriHrii prnc^ 
tine tJiroiifrhout thi» whole country. The 4ecret< of 
the aaihor'a aiicLtr*! ate At^^elearJy revealed that the 
attenttve vtud^nt cannot fall m insure a g^xjdiy por* 
Ucm of Aimiiar auceeii m hii own i^rnctice. It i« ■ 
Credit to ail meiiical literature; And we add, tlint 
the phyhkPiQp who iloea not plaee it in hii ilhfaryt 
and wht* doei not feithinlly eon it* paffcs, will tow 
a vail d<*nl nf knowledge that woatd be tnot; aaefal 
to himtelf HXkii bFriitn ml ut tun u:iiiri}l«. // it a 
prae tit f^ It" r mt rvt * Atid U 

wi U iako riL I - .Ua Tflamd Amd 

Jirgimi^a^ M^ ^ _^ -^-. , i . - . A. 

Thiae<Hiirlttution t^warili the elaeidation ef the 
patholoiy mill lre»tment of aonie of ihe dji^naea 
pee q1 tar to woinea» eannuc fait to m^^t with a favor 
able renvoi I oil] from tti* medical profcmon. The 
ohnm<:fi"r *'f ih" paritftiJiif muladJea of whi^"h the 
work' , ' 'i|neney, vf»ri 

plurM' . me and even 

auiTerji , iiiViiriJtbly n 

their otiBiiJiiK'v , irt*- itirijriJHv with which iiirv nr^ 
uvereomei anif ttieir <l|«poajtioii af^nm and ag aln to I 



KN. iDcluiliftg Displaccmetit^a of the 
ifuliy printed octaTO ¥attinie, af iieaf ly 500 






rerur— theBf , tnken in conneetif»e w 

(?i.rm|,»elejiey of tlit? aalhor to render 

*otint ftf their nature, ih^ir enua* s.iu 

prmte aiaijLtiri^trU'ni— hia i 

tured jadp;mcDt, nnd hia p 

in vea* thiB ^lu bj HNj 1 1 ■ 1 iL ^.^■ ! 

which few 4>l ■ : Lr*aU»c* tif •« u<?eiit itJtta 

run fay a air- Nanee, an equal eJain.-- 

Am Jamm. fll- - < j Jaa, l!?fil* 

JndcHi, attboufrh no part of the voiuine linotetBil* 
nrntiv ^*^9rrvnjti M pTfiaal anil atady, we think that 

th- ■ ■— :- ' '-- ' -^f trj thia aarir--' ■=— --pR- 

p r ao morf v- <** 

^ . , proiffioaie. ^t- 

no'ijt ■'! liifur iMjrj-pynit i risl £ Jl rf i e ■ th«ti i ■ (■■ .-n ► li lu ii^d 

by Ihli pait of thi* work- Wt onhnot hm r^ard it 

a I i*ar 4 it' Uie moat ofijiLnal and m it [>raeiiral worki 

af the day { aae whtah every afleoaetieur aait phfak' 

eiaa ahonjd inoit carefull} feotj for we ar*. ptr- 

anxided thitt he wiH arine from iti fietuaal wiLk aeW 

' ; " ' hitn triN^a more muoaal 

y a ftiiffMriD|[; fria«l«, wko 

,.;|i ia hii liaMda.— £ Hrii4 



Thfl iiluMratiotte, whkh are at! original^ are drawo to a uniform scale of ow-lwlf LbsmliiiBl c^la 




AND 8CiENT[FlC PUBLICATIOMS 
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HODQ£ (HUGH LJj M, D., 
PRIXCTPLES .AND PRACTICE OF OBSTETRICR la one larce qnarto 

volume, Willi mt huiidfetl und iifry-f Ijfhl fi^lJ^;?^ im (liirty lw<i beftulifulif ex^uted Ikliogmpftic 

pinfe&f and uunit>rou4 wo[>d*cyl?% iii fhe leil, {lu Preitf.) 

Tbi* T^'ork, embodj'iii|r the r<?*iilT* of an e\tenf^ive pmeiice fiir mofe thftfi fofX^ yeaf^, rimnfrt IkjJ 
to prwve of the iilmoj^t vmltie to wll who ure ejsgu^cl In Ihii* ijtpftrtmmu of mettiejftff^ The jiolhor'* 
fKft#Jttt>ii as ofTf* of fir* hi^he^i iiitthoriLJei^ nn tiie ^ylnjt^cl In Ihk country i? well fcouwnt hikJ tUc ffiul 
of llj* ripe ' iinil lon?f ob^tT villi op, caret(*lly muiiired and elHtwiratedj mnst ^mvn a? uji 

iavaJy&bk ^ r ih^ ^tmlrni Hj^i nn nDfaitiji^g i:!ou]:)f«*l for the pracUtiiiner in the emefgencbd 

Wfefcb «j t>! 1 , ,- , .rir^e in ob^ltrlfic pfaclice* 

The ilUiNrmitm? wiii fornft a novel feature in (h*? work. The liOiLigraphlc plalen *pe all oriijioftl^ 
R«d 1o iiifjiirt? their absoltiie aceuraey they hiive all Ix^tfu t^npietl from photogmphJJ fakcn exnrea^ly 
for ihe purpoiue. In ordinary obsieitrieaj platen, Ibt* positionfl of th« ft^tus ure repfc*en(ed hy din* 
|{Tfl.nri« or pection^ of the patfenl, whicli Rre of cnm'st? purely iningfunry, and their rorrpeiwets i« 
prarL-ely more than a matier of chance with tho arTHt. TNnir Iw-nuiy a* pi<3lnro» S^Jberehy in c readied 
"U'lth^mi Gorrespfyndiiifr utility to the student, a^ in praotir'« lie mu^t IVt ihe mo?t purt de|)end for hU 
r^iagnosiH npon the relariTe |;Hi!«itJans ot ilw TiHaE s-Unll and Ihe pelvic bones of the mother. It i?t, 
Ihewffirt*, de'^ii'able that the poifit? upon which lie i-* in future to rely^ ?hmifd form the bun* &t hi* 
in*ifii<?tjiiti, and rons^et-jnenily in the pr^'puration of ihe-e iJltiMmiiofi* the ?*lfelelo(t ha?* alofte been 
u*ed. and the aldof phnla^niphy invokt^d* by which a j'crie^f of rt-pre*eniai3oni ha? Yteen ?-e^«i^ of 
the «1rieit!?<t and mofii rigid ai^cfuracy. It i?* eB-«y to ref"(^|fni2« ihe Af^alua ihii!* udded to the very full 
detail ft tin the ^nh)ect of the MKCiiAsis-^i of L^bouh with w*hieh the work aWiind* 

U may be adfhriJ Ibat no p«in^ or exfienit* wiii be ^par€?d in reader the mechajiical execution of the 
ToluEne worthy in every respect *>f the chanictcr mitl value of Uift leacbiags it Cuaiainft. 



HABERSHON IS. OJ, M. D,p 

AaalitaBt Phyiidnti te tad Lrctnrpr tm MEitrna Mc«iii?n niad Tlitf^mp^ntletml Gay^i Hn«pltal, Ua. 

PATHOLOGICAL AND PRACTICAL UBSKRYATIONS ON DISEASES 

OF THE ALIMENTARY CaN^^L, CEl^PllAGUS, STOMACH, CAECUM, ANI> INTES- 
TINES. With tlJuctraticuia on wochI. la oae b)\nd*ome vciavo volume of 312 pagei, exln 
doth f 1 75, 



HOBLYN fRICHARD DJ, M. O. 
A DICTTONART OF THE TERMS USED IN MEDICINE ANI> THE 

COLLATERAL SCIENCES. A new American edilbn. Reviwd. with miraerou* Additions, 
by Ihaac Havs, M. D, editor o« the •* Ai**erf<*fln Jo«m«l of the Medicftl Science*,'* In one large 
royaf 12eiio vol n me, leaibert of over 500 double columned pages, il 50. 
Tnlu-rh ni-..onri,m*'r .n-nd AtiMipTit^ we r*i'omiiiPiid j ape ; {smbraeiiijif even' '^^P**'*' *"**?» t of iiii?dica} leimfl* 



Chivd 

itt df-f.f itk and i?oriiflptt for 

orJinuT, . .,....,..„„ ^ .itimMid. Jtmn. 

We It now nf no <tietLt>iiary bfiHirt arritnffctd and 
adapt«l. II Ltnolfjienntbcrrvid wntitlienhtfUetertTnn 
Of a byfoaeaffii but It eoataini all thai mtv nuw in 



ni iv tistc, Rti^urMa \ down to the very l*te«l date.— WttUtn Lumttt, 

Htiblyn^i Drctioaiiry liiti loq* been a fit vnnle with 
aa. I( ii tli^ brtt Umk n( defiaitioEiB we h}»v«. tutd 
oiig^ht alwayt tn be apun the itaJ«ut'i Ub'le.— ^ 



40NES (T. WHARTON), F* R, S., 

Prnfeiaor of Optttbalmtc Mrtliritie and Surg eiy in Utiiverajty Collrj^eT Ltmdon, &e» 

THE PRINCIPLES AND PKACTICE OF OPnTHALMIC MEDICINE 

AND SURGEK^. With one htmdred and i^evcatcen illustrations* Tiiird und fevi*ed Ameri- 
can, wiih nffdiiiona from ihewecon*! Ltindon tidiiion. In one haodiwoie oetavo yolume, ejlfa 
cloth, oJ 455 pAgea. 13 00. 

Feir'cn yeafji having elapwd aince th© appearance <tf' the last edition of Ihia Mandard work, very 
c ' addttintis have been found neor>*.rii-y to tidapt it ihormiirhly to the advance of ophlhaf- 

i The inirodnctioA of the ophtbjilnio^ieopri.t baf rcfulted m addin>^ i^reatly to our know- 

!l i^^v - jii^tbologry of the diwa^eft of ihe rytf, pariioubirljf of il» mnri; deeply ieated lisaue*, and 
corre#pf>ailitig improvement i^ in ttiedical f peat men t and i>[)eraiive procedurei* have been intrudtieed* 
All these matter* the editor hftfi endeavoured to add, hcaHug ii> mind she character of the volnme as a 
CMJndeoi^d and praerical inunim! To a^^commodllte thi?^ unnvoidttble tnerea*e in the »ize of tfie work, 
its fttmti hw* been cban^ed fitum a duudecemo to an ociua^o. and il i» presented as worthy a coulinu- 
■noe of the favour which has fteen l>ciitowed on former edition*. 

A compleiB wric* ttf <Mest-iypeV' for ^tamining the •ccomsiodaiiny power of the eye» will be 
found an important and ue^ful oddjiioa* 



iONES (G, HANOFIELOli F.R.S.. & EDWARD H. 8IEVEKING, M.O., 

Atiiitant Pli>iuriAiiiitnd Lrcturen iaSt. Mary'i Hoipital, LooftnA. 

A MANUAL OF PATHOLOGICAL ANATOMY, First American Edition, 

Aevived, With three hundred and nmety<#>evi*n hand«Lome wood engm^ingia. In one titrfe and 

beamil'ul octavo volume of nearly 750 pagei, extra doth. $3 75. 

AameoBcitet«Jct-book,e{intaimng^la acnnd^ntrrit | ohJ--'* "^ ~^— m ffamapreatnambeTcrr ■ ht. 

fnriB* aeomnlete nuiline of whut ft known to ttie m-. <*Bi>cxtraiivAthatbiil r -a 

donriim tif Patliiibiffifal AtiRtiimf, it ft pfrhnpi the ji -jfrrt of tqcc<:M- Ai :i rlc 

beit wnrk in Uip I%iii«li8h liitiguriffe. lugtmi mrtu ttt .^irir^^r, iht^rrfiyr^f jt is of (freat v >^'^ tiie 

coQiiati in it^ f^ompUten^w and brevity .an*) la tM< i atudi^nt i»( ppitliabisiciLl aaiiiorn^, aud %ii<oiil4 h^ ie 
rcffpe^t It lupnliei a great dtfliilersluin in i»uf liie- AYcry phyaician^a kbrary.— PPkJftmlAitcii. 
ratare. Ueretvfure tbui itudect of jsathubigy wni L 



ao 




BLAeVCHARD ft LEA'S MEDICAL 



KIRKE3 (WILLIAM 8ENHOUSE), M, D., 

DernotulnitfirarMt^rblit Anaton^j-alSL. Barthuloiricw^i HmpitiiLlfftC. 

A MANUAL OF PHYSIOLOGY- A mew American, from the thbd md 

improved Lon^cm editimi. Wiih fwo hnn^ri^ iIln^tfutioti&, In ofie la/g* luid (nimdMjme ffiytl 
12nio. Vtituiiie, extra dath. pp. 5S6. 32 00. 

T' ' ' ' ■ r; nfj »tid ill rnrffiillr eitcd Bu!^ ' ?t 

P ' V . I {""nvfnient "ftf3(t-hnf>k|i. ■. 

I' m, ' iCkkiMinmi Prtg^H, lift?e if i| 

f-- .nj;rif.f'-i3 I'lr i-.H:?iult:<riMij 1»y Ihe I we WHtlt tft ItWw, WjlhftHl lliinifinc it Ttn'-Miarf 

b. -J>wA^iR ^kafipr/y /nurita/. j to Mil Uf BrlJ Ihfy kB**w,—JBaiit&n Mi4 «md Smwg^ 

-nt liiLmlljrHjkB wf Phyaiuiiii^y wt ■ /o»™*i» 

P' - Jw*^ siich huoiiflijieuf tlieicsi^ I p^^ th^ ,tudptit b«ftiiclfif; thJi •taily, iind th« 

'^ ' requir^tdunng luiattendmncel p„pfiii^,n^r ^H,, hft« bm Jfltmre tu rrftrih bit 

^' If *?tiirc«, OT for refttrenee wJiiltl , memory, Eliia tiiiiifc i« mviaaiihiB, Hi it etitiliiini »U 



INAPP'S TECHNOLOGY ; ©r^Cheiiiiitry applied 

Or. aicMAauaojt, «nd Frof. W. R. 
J > 'ntw^i^hfttsdiiomti^vo.VQli.ifjitraelutt], 

WiUi aLuat StK} wuod- trngrmvimgE. it DO. 



LATCOCS'9 LRCTlTttEf* ON* TUP. PEIXa- 
Fl.ES AND MKTHiPi u- 

StRVVnON AMI Ri t 

f*r AdV»t&ry^d BtiJiJ*fBLfl : I. 

In uae fo^^ii Itmo. valuiibc, cititi clutk, frictsllf^ 



D 



UALUEMANO AND WILSON. 
A PRAOTTCAL TEKATISK ON THE CAU8KS, SYMPTOM^ 

TREATMENT OF SPEKMATORKHrEA. By M. Lall^aianu. Tmoslateil tv y 

HisRv J McDouGALU. Third American cdifinn. To which i> atlded — ON , cia 

OF THE YESJCULji5 SEMJNALE&: AWBtutm associateu onaAft*, With i|»eiMnl r^iti^ 
Cfice to I he Morbid Secret km ;* oJ' the Pmstulie (iiid Uirlbful Mu«tiu^ Mtfiiibf«ne. By yUjLASA 
- 'W£LS07T| M.D. lnoEieiieatoflravovolumeji^faboul 400 pp^i extra d otJi> ^ OQ , 



LA nOCHE (RJ, M, O., &c. 
YPT TnT^ FEVER, considered in its Eh'-r^--y Patholctgical, Etiological, md 

I'uJ lielAtkitiA. Jneliidine a sketch a( ' hk it hns o<?fuirrt?d m Phtlodelphii 

1; : in l§54, with an exiimiTmtu>nof tht3 conn. - ,vtit.Hi it mid ttic fevt^ra known iiad«r 

ttiti^Mfrie name in orher p&i-t^ o^ ifiiiipem^ ap w^li a^ iti Lrapi^al regioilA* In twa litrf^ iod 
|> ftudiOiu e octB vo vol umeft of Dcarl y 1 500 pa^^^j eJtt ra clot h . $10^, 



A TaoHiiTEiPiit of iiitc^lifr«nt and wtll appljed rc- 



nunt and unfnnr^njtr'^Mp diaAitif> ftf irtndffB lirne«i 
lini for it^Ternl yrura bwn prfivaili»it in tmr vtm^try 
Ui A q;rrfitrr pJtteat thnni ever bcfmti\ Ihat it If n^' 



!■ Vii»l[i. 



■eArehr nlmt^t wilhiittl esiiLinpIe. It ji^ indeed, in ] lonj^er ci>ci^ii«U lo either Lurge or amaU eiikm^ hut 
linelf* u Inri^e hbrnrT'^ and im dsitiaiid Ui ooiiiMmt« | nenQirai«4 eiiitairr irilinfea* plaalatiotia, and fnfiii* 
the ■{tecul reiOTt ai a btMk of rf^fer^nce,, in, the || h*nMeii fiujii it iji (r<'iittMi with crtircfh. Ih^iift «ii*> 
tubleet of whifih it Creata, tti all f mure ttiiiA, 1 een inn e 

We liP V* !i<»t It me at preaent^ en^ag:ed Ai we ar«j i [■ J^'^ 
hr ' ' ^ - night, in the work of er-mbrtimj rji ii "'!'' 

V tsfjw pncTaitinit in ftur <?ityj tii liifi ftiurci | ["' 

L!i.. J. fjufiOTyijiJtice of Wlmt wr r*iTii»tdf r j "■ ■ 

■ ■ luii]'"' '''-iily the most able (i.m1 t-ri " ■ " i\ • *■''.'■.'- ""'" r'"'^'i -■--■■'. - - — - ^ .' ■ "'_r"' 

litfbllpwiMM, our country hnn yrt r^' ' '« [ f»^^?*B»d in Uta a«ayi.— M.mi'Aii Mid. im^prdtt. 

vlow of UiQ atanlin^ fmet| tJiat thii, ti^ > . g - [ 



BT TH* «Aafa AtTTBol. 



PNEUMONIA J liB Supposed Ccmnoction, Pathological and Etiologieult with Au- 

t^fnttai Pe¥«ri, incicdinf an Inrtttiry inici riie tlxi^terncv and Morbid A^^ency of Miilajri&. In ows 
UftHdiiome ociavv vduioe, extra doUl» of 500 p*^^^ i3 00. 



LAWRENCE (W J, F, R< 8.^ itc. 
A TREATISE ON DISEASES OF THE EYE. A new edition, edii 

with nuincrouj* additionR, and 243 illuMralions by Isaac Hats, M. D., Surgeon to Wiil'i Hf^pU 
tnl, 45cc. In one ver>' largi? and hat^dtomii o^tJivo vulumCf of 950 pef««^ itrmigiy bound tn l^Ailier 
Wiih iaia«d l>wd&, §6 00. 



te^ 



Tij 



LUDLOW (J* LJ, M* D, 
A MANUAL OF EXAMINATIONS iipoTj Annt^mf» Phjalol - 

Prftfliice uf Medicine, ObsttJlrk-s, Mnlpriti Mrditm, Chemistry, ritiirinftt^)%(ind 'V 
Wbw'b is adikd n Medit-al Fofinulsry. Tbird ediiiuti^ thoruugbty revised *nd ^ . , vneudrd 
tud cninrged. Wjth 370 i|Iu»tralinrt», In cm hAAdfiome tvywA ISmo^ TotuoM, oi til« lvf« 
|»ftg«»i eitra dolh, $2 50; leutbitr^ $3 00. 

Wc Itdow of nti belter ei!»ni|raEiioD for the ■tudfitil I tTnmmnf iota hit h««d bj thff ^rt(*wa prfd>iMOfa tfl 
during liielfoi]r«ipcbt in th« lecture rrtr»m,nf tu re- whrttn tie ii ^ompcllod to liiten -~IV#tCfF« LaMTif 
friefitt at a glanca, iJ^ii memory of the vai iytii topic* | Mjay^ IIS7. 




AND SClENTiriP PaBLlCATlONS, 



21 



ten MANN (C. q:i 

PHYSIOLOGICAL CHKMTSTRT* Tra^slateii from tlie second edltim by 

Gkor<ir E. Dat, M. D., F. R. S., ki- , erfffrt? by R* E. RoaRR?^, M. D . rrofc--f^r of r-hrms^tfy 
in Ihe Medical Department otu ' iiy of Pennsylvtii. " m 

Fiiiike'w Aitaj* oi Phys^ioio^icj*! i nd an Appendij. • 

sad handnoTTie o<!tavo volume*, ui' . ^ . . -, LoaluiiifAg 1200 p;L- ^ ■ ..l . . ^ . _. i-^- 

Uations. S6 00. 



T^e W4>rli uf Lehaunn tluL^fi iinrtral?Kfl nt the 
M0it c rim prrtieniiire book iifreferrqt'- 'in- 

tins i^^UDt nn evrry brmndh of thf jn n 

it Ireiiia Edinkmrgk Jovmaf of Mf ^ -« . 



The molt lisporUiii ^nntribnUi^Q fti fvt mude lo 



Br TH« JIASfK AUTKOR. 

MANUAL OF CHEMICAL PHYSIOLOGY. Tran^i-^ ^ f^nm the G^nu&ii, 

wiiit Noiesi mid Additions, hy J. Cbkston Morris. M. D*j with n: ■ ry Ert-^nv on Vjial 

FotoCt biy Frofe^ftor SAMrritt^ JalCksok, M. D«)Or tlie University o. wiJiia. WitbitluB- 

tf nl»a0B on wood. In one very handdonift Mitayo volmnei eJClra. ctt^JJij pf 3U^ Fi^«*> 9^ SiS* 



LYONS CftOBERT D.>, K. C C, 

LutePathcitckgiftt la eliJief lo iher BrltiAh AfiajiD tlifi Crlinea, Jfce, 

A TREATISE ON FEVERj or, selections frotn a course of L*>ctureq on Fctaf* 

BeiiJiT r«irt of B coarfie of Theory nnd Pr wet lee of Metlicine* In on a neftl octavo volume, oi 3<S3 
fngei»t cxLra doth; $2 00, (Jim! hAmd,} 



Tlili i.B nn admiriib]? wofk up^o the mmt r^imjirl:^ 
■bin futd mnat Important rlui nf disf^aapt to whiei 

Wfl tmve great pleaitfre is refiommenitipg^ Br. 



LyonB' work nn Fi^tf to ttia altrijrjan of t>t« prn* 
fecvian. ft it a work wlilPh ciififiitt fsiill tn PnlimicR 
the aatfaor** prevlt^oi welt^NiriK^d rc'piitntl'iit, m ft 
dilL|eot, «arefilf aad M«piirat« tittBorvnt^^JBtitUk 
Mid. J^mmal^ MarcDi % 18(11. 



MEIOS (CHARLES D,), M. D., 

l^aMy F^3fc!i■oT of Obttc^tics, A.c^ iu the JeferfeoaM«^4ic4l Cotlcfc, Ptiilulislptim, 



mrp"dortiiv# 
I OO. {Now 



OBSTETRICS: THE SCIE^^CE AND THE ART, Foit-^Ii 

«nd improved- With oat? hundred aud lweiily-iiiiici!IU!f«rrationi9, In one f 
irolufoe. of aeven Jiiindred lUkd tiitrty lafg« pafl?S| extra cioth^ f 3 bO ; 
je<M»^y, Fill}* 1803.) 

FlOM T»t AVTHOa'S PaSFACB* 

^* tn thi^ editian I have «ac!G«voM^ to ainestl the work hy chancer in lU form ; Isy c:ar«rul cor- 
reetioa« uf many vxpreMiijiiA^ and by a Tew omi^ionii and ^ome HiuJitionH b^ to I he \vxt. 

" Tb€ Siiident will find that I have recn^t the article giv Pfapenm PrEEVia, wttich I was kd to Ja 
«>tit of imy detttre io n<ilice i?erfain new inode^ of Ireutintiiii whiuh I m^arded a^ not only ill (bunded 
i» to the pKflw*opliy of <>ur d^parirmenit hiti dangerous lo ibc people. 

*« In cbangifiR I be form of my Wiw k by dividing It into paragraphs of wsctiwiR, numWred from 1 
to S>50, 1 thotjghl to prewenl lo the readwr a KomrrwJti-pkoe book ol lite whote vt>lDme, Suub aiaiiie 
ofcatilenu ought to prov<? both cuuvetiient oiid useful to a btudent while amending public lectiirea/' 

A work which hap enjoyed so exteiisi^'e a repnlation and ha» been feoeived with mch ieli©r«i 

fa vofj f *"'"■'"" ""'' - ■--■■'■ ►■ -^...rh.-,p r,-,- irbborcd asj?id!" ■■'-•'■ '- cirdjody in his new 

editior' fully oii ft ! iit; riio».t ajlvanecd 

fctaie '-: ..afldfti?a ;■ , k of felerene^j for 

the prBL-!ii!iJi!L-r, ii is ihi^rfkire in 3h: hnp^-d lEint \h^ vt^Uime will belouud Wunhy a euminUJUWW of 
ibe couj&deac!« reposed iji pr«viuuts editioutt. 

WOMAN! HER DISEASES AND THEIR REMEDIE3, A Semsof Leo- 

cores to bh C1aA«. Fourth a^id Improved editioa. Iiione Iftrg? mud beAatifulty printed o«Ut« 
TVtittne^exlft dolli, ol over 7Q0 pa^P. $3§iO. 

tfl utlii«f reapcfU^ m our ettiaiu Lion. Uxn mui^li rnu- whieh eu^nt fnil tfi refl**mmftiid the volume lo tha 
QOt Ue uMid ia praiK of tlii» woik. It »bi>undi with nttejiliua of iUia feiidor»^Ji4*iifi»if 'j l^tfrn^i. 
br^Mal p**«g«, -ad fur cc.i=ci«iicmt, f-i urijiifl- ^ ^„^^^,^, ^ ^^^^ «m<^iint nrpmetjeal tnowlcdfe, 

^y on« whu liii Keettrately obi$rved tad retnined 
the fl^toertence uf many yean,— i>ii& fin ^imftirif 

Fait af i III porlant matter, eony eyed (Eia readfantl 

Th«r€ ti an Atf^hand fervor j a flow, nn'l a warm- 
aeartetkieu infeciinii the eff^jirti)? Dr. M^ifv^ which 
IE cntireiy f^Q^iivttUnF^ and whipli iibio!ut«1ly hur- 
f ie» iho re»ileT thToci^Ii from t^wiBoinf to end^ fle* 
■ideif the biMtk t4^etIJ« with anfuJ iEiiirriirLL>.»ni, Aa4 
it ilLiiwi thover^ ii -t 

the dearaeti wit>i "re- 

lented. Wo knirw r r- 

■CftQiIinf a ftn jxrwer 

flf Iflcidly ex itarft M 

well M ikic - . eneilol 

*r'tf, Mei^i. ace nmJoii-. I oiitin 

uh b«iu feliefj tt* to pr n.'»»l0iii 

.^^rjli the mind and mmr\ ^ r^ — 7%i 



■ lUji aad for all tfant it cmumrndKhle ui a work on 
the dipeiiMa of femaJt^i, it ]i not eiceil«i, m^ pro- 
bahly out e^aalleil m tlie Rnf li^h laA|ti«||c. Ou the 
whole. w# tnow of ao warit on thediieaiea of wo* 



mvji winch wt! e^ii mi> enNlknny c^innoiLCt W the 
attidcut And pfitctitioDii ki li^e oQe b«fufeui'«<^OAf^ 
M*4. iikmt Surg. J*mrwni. 

Th«i hitdy of ih« h«fi% ja w^nhy of atlentlve eon- 
s'^" ■' '' evidtuily the jinwlneiiim uf a 

', Aod ivgHciiiai nhjMifinn. Pr. 
- thp i;fiii»r<a,i» uf Uie <;j;tprnat or- 
fjin*, i.'Tjuiii mtiny ijatrre^tiqg and rure cntei^ nnd 
ittnny mttmctive. obferVBiiimm. We t«kc oar leave 
of Dr. Meigi, with n high "pminn of hli tittruli HOd 
ori|fiaality,-TA* Brituh artd Fflnlfa Jiidiea-CAi* 

Every chapter ic replete with iKctctif'Jil Io«^rqe^- 
tiOfl^uitil beari theimpj-eti flf t 
of n D AC u te aa4 c jl pe»ij enccd in l 
oeUj aod at the wuue iinie an ^ 

•eripfioB oi i^mptuoki, aa^t in tiui lo^icafyf 4iii£UJ»44A, 



as 



BLANGMARD ft LSA'S MEDICAL 



MEIGS (CHARLES DJM. O., 
L«t«l; Frof^iMir orObiletrjct« &c.j In Xt^ofton MedieaJ College, Fbili/ilelliliU, 

ON THE NATURE, SIGNS, AND TREATiMENT OF CHTLDBI 

FEVER. In Q ISeries <*r Letters fiddfes*ed to the Student* of hi» GJbbs* In q&« hrnidtF^^a 
D<;tavo rofume, extra cloth, oi 365 piif ea. $2 50* 



Tito Infttruc^tive iind iutereiting Hutlior of Ihit 
Wnrki Whf»»e pr^viou* lab-sri hflve placed hisfnuji- 
trynien under dcr.p B£id sbiding^ obUfntione, HgitiA 
ehitlLrDi^ei thtlfiittniiratio&Jtithe Cri^th ntitl viffur 
an If aUraetlve and: mcy pagct bernre tin* It it a «1e- 

»T THE SAME ArjTHOR; WITH CO U>aKl> FLATUS , 

A TREATISE ON ACUTE AND CHRONIC DISEASES OF THE NECK 

UF THE Ul'EKUS. With Diimeri>i]f> blat«s, dmwij atjd I'oEofed from n^tufc in the li^fbe*! 
ilyle ot an. In one hondsotne octavo viifum«* extra i;loLh. §4 50, 



Ifsetahle hcK»lr. • tt « Tbiii treatjae apna ehLl4- 
hed fevcTi will bnve iin ejctrnttve nle^ ^^'"C *lc*' 
uned, nit tt deicrvrflt ^" fiii*1 « pUce in thi? tihrt^ 
nfrwrv nfn(*tjti<nirr wh<(«:"<»ni«toiiip iti the f<Mtr„^ 



MACLISE UOSEPH), SURGEON. 
SUBGTCAL ANATOMY, Forming ono Tolume, very largo imperial qtiarto. 

With sixiy-tNghl [urge nnd *plendjd Fkte-^j drawn in the best MyW. and beapt iful I y colored, dm* 
itLmitkg ont liiindred and ninety FigDPea^ many of Lhem the i^ijee of life' Toreiher witb copious 
inj cxplaoaiory letl^-prei(«. Dtroti^^ly and liand^omely tK>und in extra ciotht being one of th« 
Cheapest and beat e^ei-uted Surgical work# as yet i#*ued in this eotijury. SU tWv 

OenllemeD prepariog for service io the Geld or hospiUi! will find these pifites 
of tbe highest practlciil value, eitlier for coDsultatioii in emergencies or to refresh 
tlieir recoHeelion of the dissecting room. 

*«* The §ize of lhi« work prevenu it«^ tran£mis«idtt through the po(tf-o<Bee ai ft wlfcolti hut ih699 
wha de»ire to have copies forwarded by mail, can receive Lhiiuj ia £ve paru, 4oiDm up io atout 
wrapper^^ Price $9 00. 

Ob« df Uia gTVatrit »rU»tii3 tTiiiropK* of th* age f A work whir h hat no pamllel in patal of aeea- 
ID Samleai AaAUisiy.-^BntiiA Am*ric49 Mn^kal. rmcy and c-hc^npueta in ibeKngLlxh lan^iu^c^lV. T^ 

fin practitiOHOT whftte meatTw will admit ihonld i We Hre tjEtremely f ratified «> RUnAtiSfie to tli# 
fftll to pijfteu Lt. — ^apblmf *f j4fr:iirii«l« j profeitton ttie curnpl^lmn 9f tbic trvly jivgmlAeeAl 

Tuo toucb cnnnm bis iMid in iti prai.e; indeed, | "^"["t, whidi, at a wb-te, ceftajiiJy atand. Mn- 
laUjuiiici-^oVio M#di- ^"i^'**^? **''^h for meeuNicy of dm wing, beautv of 
eiiltiftni^i and all iht renuiiitc exptanatiua* of Ihfl 
(tutijrrt in hund— TA# Jfit* Orl#aaf JBi^tttal c^rf 
I Sttrgical J^umaL 

Thi» iiby far the ableit work on s,.-" -i *r.i,- 

tiijny that h*i fomt ttnd^iT our obif r « 

Icnow of nn otb^r work thitt would ]> ,- 
dtnlf in any degree, for ue^leet of n 

turn, lu thoae vudJc^n efncrfeneloa t. cj 

ariae, And whi[*h fetjyirp theiiiatantant' J 

of mi ante una tureiici* I knowledge, a work ... ,„.^^.^d 



hnvf^ out lnnKUiif(« to da i 



•al 

The moit Aeen lately engmve<(l and t)«Attti fully 
ookired pEatea we have ever »een tn An ^mrrieun 
bonk — onr of tbe beat 9jnA eh en peat iiirgiejil Worka 
•ver p9bl\nht4.—Bmgmlo M*ditml /avnai. 

U Is ¥«ry fare that lO elagantly |) fin ted, to well 
llltiatratrd, and an naefal n work, ii u^^it^ at ao 
mndernte a price, — ChnrU^ttm Mmdital Journal, 

til plAtea can boHti a tupeh<«rity whkb ^Incet 
them iilmftit l»eytmd Che reach of eompetition. — M§di' 
f a.1 Exftmintf, 

Guuntry praeti tinner twi If find theae platea of Im- 
taenao value .^JV, Y. MtditAl QoMtttt, 



krepi ihedetciiU of thi?iij«8i?ctiiif-rcton] pp.rpetualljT 
frt'sls in iht' memory.— r** W§fUrn j9%TiUii ^/ M*4i* 
tifUOMdSitTgtff, 



MILLER fHENRYl, M, D,, 

Frofeiior of Obatetrictatid Diaoiiaes of Women uad Children in th« tfulveriity of Lo4il#vil]et 

PRINCIPLES AND PRACTICE OF OBSTETRICS. &c.; ineludbg th^ Tretl^ 

ment of Chronie IfiJJttfnrafttian o( the Cervii and BrxJy of the litem* con?tdefed a» a t'requeat 
caui^c of Abonitirt. With aJioul one hundred iUu^traliona oa wood. In yne very handsome oc- 
tavo volume^ of over 600 pogeij extra cloth. i3 75. 
W« i?^qgT«ttitat^ the anthor tliat the task ia done. 

Wfl eimi^rul^lftte biai ibat be liaa^iv^n to tbe medi* 

eal paMic a work whieb will aenure far him a }ii|;h 

and pfiFmnfieOit poBiLbuo Kmong tbe BtanitHfd RiUlho- 

rifi<fB on the pfinciplea and omctice of i?bil*rrio«. 

Gnn,|(rAtnlatir)ni are not teia due to the medical jttrt- 

feaainn of thlscrtuntry, on (he afiqaiaitkfn ttftt trem- 

II c« embodying the reaulta of theatudfet, reQectioQa. 

and experirnce of Prof. U.LIler.— Bii^al« MtdK^l 

Jtunvil, 

la faet], thia volume m pat take Ita plD(*e anrnog the 
ituidaTd ayttematie trcattiwaoa obitetrlci ; • poai* 



tina to whieh Ita inerlta Jaatly mlltlo It— fJki CiM 

A mt'it reapeetabte ftod valuahle addition Uf 0*F 
hoijie mtnJiL-*il litetature, and one redefting; e^redil 
alike nn thesothorand the inailtiitirm to whleti he 
ia attached. Thr ■tnden! will find in Una Work S 
ninat useful !;r aide tohia atudiea; the eoBitiry |>fae' 
titioner^ jaity in hii rending, eaa ohtAin frncn ita 
pugea a fair remm# of the ini>dem litemtitre of ihi 
aeience i and we hope to lee tbu Atneriean prottas- 
tton genemlly eoaaiiUed by tbe profeaaJoji— r*, 
Mm4. JourmAl, 



MACKENZtE (WJ, M. D., 

Stfgeon Oenliit imttcoLland in tirdinary to Her Majeaty, Ae,^o. 

A PRACTICAL TREATISE ON DISKASES AND INJURIES OF THK 

EYE. To which ia prefixed au Atiatomical Inlnjdueijimejcplaftaiory ol n Hnrf^.tnial Set- t^m o| 
tbe Humaa Eyeball} by Tkoma* Wuarton Jokks, F. R. S. From 'ihe F. -**tJ and En- 

Imrnd I#ondon Edition. With Notei^ nnd Additioiji by Aiiniiiau. Hsw: Suf^uo to 

Willa HospiiBLt,4^. 4S£^. In one very targe an<J bandiquie octavo voLumej u^, _ .„, ,,^ WLih platec 
and nuiiaerous wood^cuta. §6 25. *■ 



The trratiae of 0r. Maekeaxie tadiif otably hMda 
the rirai|ilftee» and forma, in rrapect o( itrtrn^nifr *iitd 
reaeatdh, an Knryclopirriin yucqtiitlkd in em en i, by 
anv oUier work of the k lod , eit her Ei^g liah or fortigii. 
~~I^it^m ffm DiMt^u t/ tk* JTff , 



We f! An aider !t the^nfy of i^pfry oni* wim 
love of hiiapr«>frtaioii and i 
at hearl, to nirkkr hnnnelf i:r 
(lomplete Wl^^k in tl*'!' Kn| h ' 
cavea of the «ye.~Mttf. Tiwui iund Oanut. 




AND SCIEHTIFIO PU BLICATIOWS. 



n 



MILLER UAMES), F. a*S. E,, 

FtnttMMoT afBur^ery la the UmveriUy (if Bdmtmrj^Jb} As. 

PEINCIPLES OF SURGERY. Fourtb American, from tlie third ned remmd 

EdJiibirrgJ) editiaa. Id one larfe and \rery beautiful vuliune^ e^lra. dath, of TOOT pages, Wtib 
two btindred and farty illustralioiiA on wood. f3 75. 

BT tBR sAits Atrrno&. 

rTHE PRACTICE OF SURGERY. Fourth American from the la^t min- 

burgb ediiion, Revis-ed hy the A-memran editor. Illy*trated by three hundred a«d -iTtv-fouf 
«agrairing:« oa Wovd. In one larf e octavo voliune, extra Hotb, of nearly 700 pfiff». $3 75. 



No caenicimm af ouri eould add w tbe povulmntf 

if Milter '«9uTf«ry. It! repnuitif^ m »i» countfy 

ni an#urp«iii«d cijr thut or&ny athifr wirk, mnd, wJiccl 

•^akfiii in ennacction with the finih'ff'i FTtntipltM of 

' Swrfdry , foritfli tut ci k whulc^ wit^iiut re ft rr nee to 

W^Wtixth iit#'QuDacieiitJuuB mrifeuu wunld he willing lo 

f pf utiCice hifl art.' Somtkt m Mtd. And Surg. JomrnAi^ 

It !■ Brldf>fn that two volumri have ever made no 

Drnfountf an unpreiiioa in ih) ihort a Ejme na the 

•'* PrineiplcB'^ and the '^ PriPtvce** uf ^mrvery by 

rKr. MilJer — or ao riehly ineriteJ the rtrfiiitatkia thej 

Fkav« aeqaired. Tb« natlior 1i ao emmrntly tentH 

llble, practJflaL and well-iafdriticid mail, wha 1cd<qwi 

NiKsetly wh« t he ii tnlkiai^ about atid eiaeiJy how to 

►t*U it— ^cufitetf M^dUat Rttotd«r, 

By Ihe aiiaott anaiumauA Yotwt of the profeiiloii| 



hii wc^rki] both on the prifleiplea nttd p metier af 
attr^erjr have been iiB«i|p-ai^d the n if heat raak, I f wa 
w«?rr limited lo but i me work on iunrery, (hti nrfaie 
ilinnid be MiiWt^t.nff we re|ifitrd itat4Uperiur co all 
Mhera — &t. Li^mia Al^d, amd Surg. Jtfmwnat. 

The BDtbor hai ia thii and hi*** FriueipleV* p re- 
lented ta thn pro feu inn one of the motft eomjiteteand 
reliable tyatemi of Sargery extant. Hit ityte of 
wrjtmf it orif iiiHit imprcHiVr, and eniragiaKi eoef' 
f etia, eoni'iae, and lucid. Few have the faculty of 
e«miieDflin|r ho much in imall ftpacCt and at the paiDe 
time m* perHtiteDtly hoi dip f Lheattentinn. Whether 
ai a text'biHfk fur itudealB ur a honk v>i refereace 
for praetitinneTHT it rnnnot ha too atroug Ly recom- 
mended.— SaailAtra Joutnai ^ Mtd.and FAyiieal 



MORLAND tW. WJ, M. D., 

Fellow of the MainacbaB&tti Medical Soclrty, ftn. 

DISEASES OF THE URINAKY ORGANS; a Compendium of their Diagnosis, 

Fatbokfffy, a)id Treat men I. With ittuslr&lioufl. In one large and bnndsonie octtiTD volume, of 
ttbotit 600 pagei, cxira elt>tii. f 3 30^ 



^ Tnken aas whole^ we ean recomfncnd: Dr. Mot* 

laod^ii eomprindioiT} *n a very detir^bk additiua to 

tbp lilirnry uf every oii'dieaJ or «urgieal praeti-» 

^lioaer.^JrM and For. Mid.-Chir. i^f.^ April, lS5^, 

Every oieilieal praptitKtncf whote nttentioa hA 

ibeea to aay extent HtlrMtrted towardi tlie ctaaa of 

riiiieaKi to whicJa ^h treatiae relate!*, moit have 

[ often and ■orely expefi>*nfed che wttnt of «t»me falK 

I yet coneiae reeei&t ftumpeadium to whieb he eoald 



refer. Thia deaider*tiim bai been <b tip! Jed by 0f , 
Uf orlaaii , and t Iba ■ been ahl y d ua q . He haa pla crd 
hcfore ua a full, judi{:ioui, and reliable aifent, 
Cach «ubject ia treated witb iuificieot iuifliiian«Bi, 
yet in n laiL-cinet, narratioaal ityle^ luch at to remJier 
the wijrc ooi! uf great interrBt| nod one whieb will 
prove in the highi^it degree osefnl ta the |imera) 
practitioner,— iC Y. /eiir». ofMtdieiiu, 



ST tllZ SAMS AFTBOI.. 

;TnE MORBID EFFECTS OF THE RETENTION^ IN THE BLOOD OP 

THE ELEMENTS UF TI-LE UlUNAKV SECUETION. Being the Dlsmfrtiitiuu ta whicb tbe 
Fii^tte Fund Pri^ wu8 awarded » July ilf ISSI. la im^. small octMwg Yolutn«, S3 p^S^t extra 
Gioili. 75 Qem«, 



MONTGOMERY ^W, FJ, M. D., M, R. I, A,, iLC, 

ProfeiaoT of Midwifery m the Kin; and i{iie«n^a College of t'hyBieiant ia IrclMnd, ke. 

r<AK EXPOSITION OF THE SIGNS AND SYMPTOMS OF PREGNJU^CY. 

With «oiDe other Paperi on Si»bjecia i:tjnne<>ted with Midwifery, Ffom ihc eccond and enlarged 
Enplit^b editicJd* Wuh two eiqui^^ite coEored plaits, and luimeroua wood-cuta. In one very 
baudftome ocsiavo volume, eilra cloth] of nenrly 600 pufes. S3 75. 

A boc^k unuiuially rich in pmetieiil aaf featioiia-* i freih, and vif nrona, and claiiical it ear aathor^i 
I dm. JifUTfMi Mtd, Scuns*ttJ*a. 1^37. jatylej «ad otie forgeti, in the renewed charm nf 

, Tbete aeveraJ aobjecta io jntereaiinff in them- ! ^'ery pa^e, that it, and every l^e, and every word 

^ icivea, and to iraportint, every on ' " ^ ^"- '-'*• —■ -""^ --" .-.....-^.-a *K...»«h -.i 

y in«i«t delieate and precioaa ol: iui i 

■ trr>lltnff r>ften the hontJT and duinrilic peace <#i » , . . , .». . k. ■ ...i^k.^ 

^fkimils , the Ifteltimac y uf offipring, Of the life of U« ! P^'"?* <^"afl'^«ted wtth pr«naney, to be cvttrywb«Te 

p,.rait, are all tfraiei with an elegance of diction, , Tweived i>< a manual of •peeial jurnpradenpc. at 

fuljiei* t.f iUaitrationji,»cotfBepia>iJ jn^tkc of reji- f nee aoBonnCinf faet, affordinffarguinent.eatabUah- 

ed in obiietritrji, and uttBurpaiied in ' *«if preeedmt, aftd g overninaalike the loxy roas^ ad« 



jntereaiin* in them- ' "^'c^V pi>r«*i "'»* "t «Ba every iijie.anu every wora 
f one of them, to ibe I ^*** ^''^*' weighed and rewcigbed througtt vcari of 
lui ial relatiojii etm- P^'^PT"^i"n i tttat thit ti iif all otbera the book of 
d(j[iir«tic peace of a , ^^bstetrir Law^ on eaeh of ita KVeral lopiiM i on all 



Pining, anp^rmfTeled , ^ ,,^^w>.':^>.> i'.-.,, in..- l> li.u r pu^D^u ^^ - - j ■ ' j 

*icdieine. The reader >■ intereat cim never flng, ao locate, and jadgi 



lAd covernina h 



[*4.-ChiT. J2«t>iiip. 



MOHR CFRANCIS)^ PH. D., AND REDWOOD (TH EOPH I LU S). 
'PRACTICAL PHARMACY. Comprising the Arrangementa, Apparatus^ and 

ManifKilaiiOM^or the Ph arm nee u lied Shoo and L3>oralofy. Ediled, with eiten^ive Addilionaj 
by Prof Wtj^LiAM Pkoci:«.K, ut the Pbi'aJ)eJphJa Uoliefe of Pharmacy. In one hnnd-iOmely 
printed octavo voluioe, extra cJoth, of 570 psf i;6t with oirer 5(KI eti^ntvingti on wood. $2 75 



r|iAVNK»» DiePFNi^ATOIlY AND THERA- 
^ P B U TI CA L R KM HM UR A N C KE . W ith eve ry 

Praetieal Fornala contained in tJie Ehr«c Briiimh 
PlNvn^eoiia iaa . Ed i led * wi itn th e ad dition of th e 
FornaliB oft he tJ.S. Pharniae*v«i»i* h) R, £► 
•muTiiHt M. 1} 1 Hoio^ vol . i» . ef , ^ pp . 75 e . 



MALGAIGNE'S OPERATIVE 8URGERF,baMd 
on Normal acd Puthobigieal Anatomy. Traiia'- 
Ut«.<:d from the Fraaeh by FaEDEKJca HaiTTan, 
A , B. , M n D. WitJi uumcrtint il lu«[ratJMii,i on wocrd. 
In one handaoioe oetavo voUioe^ extra elotbj of 
neaj^ly *i^ htuidi^ed pa^ea , i3 ^ . 
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BLANCHARD te LBA'8 MEDICAL 




NEILL (JOHN), M. D., 

SuFftioa tot tie PrBttftylvftDi&HoipiUliAe^ mui. 

FftANOlS GURNEY SMITH, M. D., 

Frofvuor M lii«iiiu(?i uf Med|<Titie in tlic Pcmiayt^TtBU Medicul C*>Ue|«, 

AN ANALYTICAL COMPENDIUM OF THE VAKIODS BRAKOeKS 

OF MEDICAL SCIENCE ; (or ibe Usisc tad Eiami notion of Sludtfnm. A new etiM. ^ .mv-^jJ 

nnd improved. In one very larg-e itid JittudKiineiy pHnted fdvul I'^rno, voiumtv ne 

tliQtr^und piMre«; With 374 wootJ-eiiu, extm cluthi $3 '2^. StrciOf ly ikmad mleaihi^r . ud 

bundft. §3 50. 

ThiH Wfjfk is Bf ftin preseaied ni eminentljr worthy of the fky&T with wEieb Jl Im* hitherto 
b. ^ -1. As a bi^iikfi r ' ^ - - Tiy (he student recfuiriiiff: AfUJde lo his mmf* «1«bomte 

I. ,.^ a inariunl for \" : U^ i'timtilste ih^ir mtudettu by Ireque-fli &ud iicv!Up»ii? 

t * \ I , or a» a source I r , , , t it lonefi o J ofde r dute may easily and p hcii p I y tieqoifv 

a kijimit-id^c iif the chiutge» lUiU impfovt^^c^j^L uj pmlesaiooAl seieaoei iLft r«piitfllioa U permaj^Dtly 
eslabliAhea. 

The belt work Of the kmi with whkh we are \ the itudputi ii hw^y, and review B€*eiimry ftiraa 
m.cquM.ei'iied^ — Mtd. Si^miKtt , j e^atniiiiitjiUftT ^ <^i''iri|iend it aM only valLithl^^ bit 

BtviDf ra*de fTM uic of ihli T*Hilin« ifi ft«r ^^ M' ^» nlmt^t ft iiK* fl«a ««• Tbe oi.f brfr,rr ii< li, 
ammntion. of pupdi, we tun ipeak fr^.m «p*ri^ "i™n*l*^*^*'S'^L'""u"■'^ * 'u'' T™^ T ^ '** 

ent^r lu tMomnicndmi it an au nauurwlde cobi|«jhI «f »^^ ,t><*l^/ ^^ t''*^ ^'?^ Z*^"*^ W'^ f ' ^* 

for itudfnu, *iid a# «i»oi»Jly uiefsl in prtccptori ' ouwrit and iouji.bit d(«3lrmM wid i. m^ 

whi.«ainior th^?i^T*■plli. It will p***; lU tc4her P'"V«fracnti dnd 4j»c.>v«i« ye i-*nl^r^uv , t-.-wH 
much iabor by f-nnl'lioi liiia r««dil>- In r«c*ll all H 5'^n*?i»*'«y. laid l>fif..fP the .tud«iit. Th*Jr it* elaaj 
the pointi upon wTi(p1i hit pupUi thopld be ei- ' lu wh.im W€ very tincerrly coinfi«n^ihi«flbj»pt^ 

of every on^ who tak^i pupili into hia otfiee With a I "^^ t*^ m«dieiae i.f m^.f* Uiaa ten >p«ri^ tt*ailni^j 



rifewof enatniuLng thrrui anil thii ii tinqiiratiiiiuibly 
Ihe b«ctof iU claun, — 7Va»M|fJv«iiia Mf<<. /ovrwar 

la the rapid Gour*e of Lectaretj wliDr« woj^k fur 



who have aoi BtmiiiMl tnedidne ttiire Thty w]lf 
perbfipi IIdeI nat frnni it ttta t vhe BcrjitDore (■ not exactly 
now wli«t (t wu When tbey LeCt il or._r4* Stttk^ 



NELtQAN (J, MOOa&p M. D,, M. R. I. A., &^e. 
ATLAS OF CUTANEOUS DISEASES. la ^e bmutiftil quarto rolume, ext» 

cMh^ with splendid colored pliite#,pri2i»eii[ing ^ecu-Jy one hyndred elAbomte r«pi«senuilkwa #f 

'^' ' itifiil volume i* intended a» a eom|>l(?to mid arri --^pietitniitin o* alMhevariMii 

<■■■ .1 the Skin. Whik it can In.* comjiuilcd'in pofi i any work ca Vmctuv^ iX I 

*"-^ i-rcnc?* lo the author'* *' Treatise on Dij^a*<e^ .' -io ravofaWy nweiirod by t 

pfi^le^tiiihu tfoine yean aittce. The pohii^htTf^ fee^ jtisiiific d iii r^yuig that f^w more beAittifulty ex«* 
6Ut«d plaieii have ever heeu presented to the proleiiaion of ihii^ country. 



Nf liffan^a Atlai nf GntajiertiiB Diieaa^a aapptiiM a 
Innf f'xiitrnt deaiilrratum much firU by the Jart^eai 
clau of otir proretajiin. It prr^f-nrB, In ffiinrrn fliic* 
1ft pliite», each Fni]t4j(i]r>. > • tnd 



formift^ 10 J 
of thf^ diffc 



r?nf pprei'-B 



j^ive;, at a comp d^txil, the refoarkable pe^dltarilifa 
of each individitnl vafiftv. And whiti'thui the <(it- 
mai; Jir reni^frri^ mr*re dKl'inable, thrrr t» y^t nt% ]i%m 
of ptfDir^ ' red by Ihe nr ■-■- 

lirtn. I - hif^Uiy col. ^.1 

hni ihr ! i^iattbrr mnii i rt 

could not jiisily ukr ficeptiiia to ihr ciirTcrtn^H rtf 
th*^ «?i«i>cutioa of Uir pictam aatlarhii iciali«y>^ 
MovUrtiil M*d. CktimicU. 



tagmthnT in >.:- ■•i3iii:U*-e. Tnr ill nitnin^ikDi 

bave brcn t:»'' ure^nniJ huvt Urrn C'-pifd 

With aaeh Oitr i^ yp^rr^sept avtrikingpiGiure 

of Jifo j m w^ich t^e r<:daeed aeale apiJy lervei to 

A PRAOTIGAL TREATI8E ON DISEASES OF THE SKIN, Fd« 

Americi'aii edit ion. In one neat royal l2mo* ToltLme, extra dottt» of 334 page*- f i S5, * 



OWEN OH THS DIFFERENT FORMS DF I 
TM£ SK£LBTOif, AND OP THK, TEETH. [ 



OsQ Tot. roytl lSin<>., uitfi flloth with flumero«e 
Uluatrmtlou. il «9. 



PiRRtE (WILLI AM), F, R. S, E,, 

P rofcait 1 r o r e u rf cry i p t he UniYVtti ty of Aberdcf^n . 

THB PRINCIPLES AND PRACTICE OF SURGERY. Editea by Jomi 

Nkili., M. D., Froff3j*ftor of Surgery in the Penna. Mcdfea! Collet Surgseon tothe Fetrti ^y f ViiPii* 
Ho»pn«a j &o. In one v^ry huid sotue B vo. val titae, extra cloth , ol 781} pa^a , wj th 3 1 6 ill aftimllous. 



We know of no other a org lea I work i>f a r^aion* 
able aiiCi wheicm there i» aiHnnch theory wad pmc* 
lice, or wbrre aabJceU are more annadly ar Clearly 



mtely diien*****^ tf«' nrinr-ir 
aaTe «Bd tff*- 
ft rbapa bo w . 



F. I ■ffD«4 



Prof. Plrnaj ia thv work b«fore m, ha« alabo- ! ^^^A^^'^iAnnwl »/«**«** HM«ii^SiiFt*ry. 
PARKER (LANQSTOM), 

fittrgeun tu the Qoeen^a BoBpital^ fiirmlfif hanit 

TFE MODERN TREATMENT OF SYPHILITIC DISEASES, BOTE PRI- 
MARY AND SECONPAKy; t^u m priii inif the Tretlroem of Cotiuli tun otiaj and C«niirm«J Syphi- 
lid) liy a H&fe ajid PiiccH^^^lut method, With numennufl Casea,, Formnlie, and Cfiiucal Ob!«^rva-^ 
lidtii. From the Third and f^nlirely rewrttteii Loudon editioa. txk one ftett c^etAT^ f^ttunai 
«Xti« doth, af 316 pftfCA. 1 1 75. 
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Lnepuer cm PfmtJtieal Phnrniser «Q^ Moieria At^siliL-m in the rrE^mylTuilB Aii^Atmy of Medlftiae, &0. 

AN INTROPUGTION TO PRACTICAL PHARMACY, Designed as a Text- 

Booklur tbe BTudeiit^ smd &a aGuide for Ihe Phy^i'ciian nud PhiirmatKuliBK With many For- 
malie sdJ Pr€:»^criptKm^, Third editioa, greedy Improved. In out? handsome iH*tavo volume, 
of nearly &&Q pages^ wjtii several hundred £lJurtlraUua«, t^xtrv cloUj, S^ 00. {Jn^t RiOiiy.} 
Though tor sotiie lime oul of prmt* (he appearutice of a new edition of Ihi* work tia* Iweo de- 
layed fiJr the purpose of emTM>dying in iuhe reiiilu ot rtie new 0. S, I*ha('rnncflpctifl. The pub- 
lication of Ibis latter hft*i enabled ihi? outhof la cutnplcte hi?? revi-inn in the nnjfltiht>rutii5b tiiaiinep* 
ThiQ«e wha hare been wajiiti|r 'ur Iht: work niay tliereUtr' 'Maiiiing ^volume completely 

on e kiVttl with the mos^t advauced Cijndiiiuo uf pkurmiui, . u. 

The favor with which the wcjfk \m^ \\m^ far been r et .. . r . .. v>, that the attihor wai no* mift- 

takea in hb e^timaie of Ihe want of a ift ntjw which i^hould »erve as a pructical leit-book for ail 
enga^J in prepariiig and di^peiisitig niedicinea. Such a guide was indijipefi^able not onlv' t" the 
educated pharmacetaiM^ hm al^o lo that brge da** of prav'titjonera ihnMighoui the ^ lia 

are obtipe*? >t> compHiuntt their own pre*eriplain»T ind who dunrg ihtnr eidjcg^iate ftm; uj 

opportunjiy ot dbtainitiig^ a praclieat (ajuiliarity with Ihe aeuos?-iiry proeesstis and la-i . ; us.. 

The rapid eiihau&iion of two large editions ij« evidence th^fct the author hui succeeded in ihoroiighly 
earrying' out hi* ohject. Since the appen ranee of ih^ fa^^r ediiion. mwth ha? been doni* tu per reel 
the peience ; the nuw rharn]acop[i,'ia m^> V ' \ ' - To which the pr * '" it 

■ ■ ■ ..... ^j 



. , _ ._ ,^ To which the pn 

conform ; and the author htm labipred ; work aJt that ph 

phartnaeijiHii^ts can ask for m tacb a V" one will thu?? I>' 

tnorm than the very moderate cost *d' the vunk Ji^ ibiii^i wliu b*^v*j been tiding the previijij> tJihuiui, 



AU that wr^ ens ny of it ii that to th«< prmeliiiaf 
pliy«elnii, an>t i»peeiitlJ]r the i^rmnLry jiliyticjiiai 
wh*y im fti'^tifTnUy hit own npotb^c^ry, iheT^iii ha ret- 
ty II cy nn^.tk t^tat mii^ltt nnt b^tCpr be itispruiH witJi. 
U ti At tlife aniiiD time a diiptiauLlory auii a pj^itroia- 

A L^Hre^tit examination nf tbii w^^rli eaabtcB tie to 
mpnikkofii in tlie bieliFat tt^rmi, ita beixii^ tae 1i«it 
treatise on praclienJ phfumiicy witM wlJich we are 
aiTEjaainted, nnii an invnliiahbe vn4r-tntrvm^ nut oaty 
ttj the BpotKt'rjify autl tn tlmie prm-Lnitmm wb" 
are BeciiftiiJiiiC'd to prepare %i sir dwii ntetlu luc^a^ but 
ti^«vi?r>' Tnritical mtin nad medical: itaJefit.—^oifoa 
Jlfr(i» a(»ii Surf. Journals 

ThLft ii HlUii^Kher tiae«r tlie mritt uprfnl l»onl:| 
W£ Jaave leea- It ia juit wbal we hftve loiifr felt to 
be aeed«d b> npuUiecariei, imdcntii, nnd priitttiiiob- 
en uf laediciijie, touit uf wlium in iLi^ r^iMiuiry tjiive 
to put up thtir owm prcK^fiptionit 1 ' — 
every page, the impreii nf prjicnr;. 
Conveyed ia a plain enmiDon Bfunc 
adspted to the cnrnpreh^naiia or itU wuu mnv iri^u 
jt.'— SanrlkdTit M^i'. and Svrg. JoHmttt. 

Tbmt Edward Parriih, iq writing a book apoa 
prmKticmi Ptiarniaey loiae frw vt&TM agn_one tmi* 
aeattf original aad miirjuf^id the medical nnd 
pliarapeeatical proresKJana a | mt and VQlaabJe ler- 
«iae].ao oae, we tbinki who ha« hinl itcct^it to itt 
ttagea wiU deay ", duiibjy weJcoiue^tlien, it Uiit ti€W 



frditfOD,ei>atAiain|t the mddetl reauJi* of hi* rccftat 
and rieli ox pen race as an oba^rv^rt tcnclierj aud 
p.ractic *l (fptrra!r*T in th*!!ph)i,rmrt.ceotK:nJ liUt>ralory, 
Ttie c3.(;ellenL plmi uf the Hrpt i« more t^oroughly^ 
—PtmimsMi^T Mid. /oarnttJT Jan. li:?tk». 

Of €Ourfte, lit I npoihet'afiea who bave not fl trendy 
a copy of the firiE i^dition will proiciare oi>Hn i>f tkia^ 
il ii,tliic^TebJre, Co phyaiciuoa residing in the c^iutitry 
and in eaiHll tfiwap, wiao etuiDr^t avail Eht<in<rJveii ^t( 
the sNItl of ftn eqiicateU phrirfnufieotiii thut wo 
would eipf cinlly CHinmenct this w^^rk. In a they j 
u^jll find all iUat they deKire to kaaWi and ahould 
Ifiiow, but very iUtte of whic-h tb**y do rtriHy icmtw 
m refereaee tn thii importaitt eullateral bruich *ti 
their profpkNtoa^ for Ji it a well eiiiLbliahetl fact^ 
Ibat} ia the eui^rjitioD of phyiicisMiK, vviriir the i<ri- 
eaee of Diedieinc i« ffppcraliy i, very 

httltf atteatioti u pmd to thf hp l^ th<?jfl 

(V.T i,&i*, and we Itnowaot how t: jn be aq 

Mcdl«'d ai by prr:iC[ihDg aaJ c^autuUmif Dr« 
x excelleat work.— £i* Loaii Med. J^am^f , 

...... .-'iliJ. 

We know of ao wnrk on the <Hb}eet wbicib Would 
be more inditpentabte tu the payij,ci«n or atuilejgt 
deairinK Jnformutu'D oji the >u bj £'<:-' t of whkh it treats. 
Withuriffith'a ■' IMeflii:.il F or m ala ry ^ ^ aiid thlii the 
practising fil»y»iciiia would h« aupidied with uearly 
ot qnHenn the inojit ujcful inrt^rinHtitirt tm the aub- 



PEASLEE (E, RJ, M. D,, 
Profenor of Pbyaiology and G^acmJ Pathotogy lo the Hew York Mciliaai ColJef e, 

HUMAN HISTOLOGY, in itg relations to Anatomy^ Physiology, and Patbology; 

fot the u-e of Mcdioiil Studenlb. With four hundred and thirty- four illiiaitratioaa. In one haad- 

aoma oetuvo volume^ extra cloth, of over 600 pagei^.. $3 75. 

It ernbrat'ra & tibrary apoa the lopifs diicu»ed i Wi; would reeofnoiendjit ■■eoatai Ding a auuimary 
VI tbia Uveh, bad ia jaat what the tejieheraod Lcnmer ' of all (hat m kmtvra of the importaal aubjecta which 
ae«Ml. We httvn not ouJy ibe whole BylM«:i.-t ^jf fjia- i jl tteataj of ail that it ia the great worlti of Siuitia 



tolngy, iatetPatiDv|fiiL««:U^Dbly (inU fully iJlainaacd} 
bat what ia ot mfiattely greater hitereiT to ti}v aro- 
dent, beeauiie of greater pmctieal value, n re ita re- 
jfttiifni to Anatomyi Phyiiolotfyf and Pa^ology, 
whkh are here fylly and initiJif«etoiily aet forth ►^ 
UmikmiUi Jeam. 0/ Mid. and 6'iir|f#rv. 



jund Lebmana, Mad the orgaaic cheinJatB in feaeral. 
^laateT tkin oce voldine^ and yoa knuw all that 11 
knoWD of ibe great fundajncnLal priricipli't of medi- 
CLac^aad wc liave uo heBitntOifi in aaying that it 
ia aa huaor 4«> the Amt rican medical pr^feiiioa.— . 
a t, LevM M*d. mmdSufg. .Jaaraal. 



ROKITANSKY iCARU, M.D.f 

Curator of the tiaiierial Pathological MaAcunif sad Profeaaor at the t^nJvenity of Vieaaa, fte. 

A -MANU^Ui OF PATHOLOGICAL ANATOMY. Four volumes, octavo, 

bound in twon extra cloth* of about 1200 paaea. Traijelftjed by W, E. Swajne, Epwajld 5r*vK- 
ElNs, G. a. M«OBJ£, and G. E. Uait . 56 5o. 



The profi:i»iiio la too well a<!(^aAlatt;d with thi re- 
p'Utation of Rofcimnaky'^i work to w^^tl our at^ur- 

ance that thia it one iif theEaottpror^ 1 'i' -^ ^^ 

aad ralitabJe tiooka ever luoed (r< 

prea«. \t iw sui f enrrtf , aad huB no f.i 

Mfiaoil. It if only Dcee-^aary tvtaiirn,^^, ,. ,,,-i ,1 ,c 

lined in a fnrm aa f-heap tta ii efmipuiible with ita 

el^^«lid preacrTatinia, aad ita tale foltowa aa a 

patter of eourse. Nn iibrary eaa b« eallod; eoat- 

fiiete withiiat it.— £a^a/o Med. Jaumdl. 

Am attempt to g i?e oar readera aay adeqaate Idea 
of the vaat amoaat of iaitructioa accanmlai^ ia 



^ tbeic ifolumcaT would be feetj)c und hopoleaa. Tha 

I elfiiTt i>f the ijtatiijgujalied author Ui I'tJiicfntrjitv 

I .m H ^^^mtil ■pnc'e htt great fund of kii- ■- ' -^ - haa 

'^ed ma t^^xt wktn vuliinhlc ti nf 

■ uf a reviewer Ut ^ piLotijizc i. , a- 

ij^^.i.anid njttit end in afaiiure.--HEi^rrn j^'pnc«f. 

Ah thlm ia the hi|;heBt Bource of knowkdgu ai^oa 

the iraportaal iuh' ft of %irhieh it treata^ tto real 

ptudentpmnii vidiuut it Thv jV 'i»*;ric:»n 

piibliahers h . : *niiacli't a iu the; Uuinka uf 

the profeiBii<ri ' irutry^ for itna LiiiieMoaaad 

beaatifal editu^i] -'lYa.iAeifif J^mmmt e/ M*dHim* 



BL^HOITAEB ft ImEA'9 MBBIOAL 



FlIGBY (EDWAAD)j M* O., 

Sei}UirFli>fti4'iiio U» ilit:? (J en era I L>iti£-iiLHiJftpital, Jbo. 

A SYSTEM OF MIDWIFERY- With Notes tnd Addition*! Dlttsmaoai. 

Seei^u d Amef icui Edi liun , One vol umi; t>ctfl vo i eil rft eJ oth , 422 pa^es . 12 SO * 

Vr TUB SAME AUTIfdJt. 

ON THE CONSTOTITIONAL TREATMENT OF FEMALE DIBEASBS. 

in one neftt royal l2mo. voiumtt exira cloth, of aboui 250 paf«s> 11 04) . 



RAMSBOTKAM (FRANCIS HJi M. D- 
THE PRINCIPLES AND PRACTICE OF ORSTKTRIC MEBICTNK AND 

SUltGEKyT in r<?ferenei? lo the Prucess- of Pariuriiion. A new and e^nlnrged editiii h!f 

revised by iIib Aiiihor. With Addi^N>n^ by W. V. Kkatjno, M. D.^ t^furt'Siit^r olUb^- la 

ihv JeflVriHJii MedieM Culliige^ Pbdndlttjpheti- In on« lar^e and hnnd^oM^ unperiaJ uLi^r^^ ^^,^tkuef 
oi 4550 pftge^T *ironf ly bound in lesih^f « with f iLi!M?d haiid^ ; with itrty- four beftuiiful timett, And 
nuifieronM Wot>d-<;ule m the text, cojauiuing in nil nearly 2D0 Urge nnd beautiful figuret. fil (M). 

JPVewi frit/, ifucfc'i, e/ ii|« I7iiivwr«ily q/"F*. 
To Uifl AnMirlPBn Jinbllc, it ji movtynluiiblej rrDm. iu iDtriniie undoubted! exCfillence, mnd a* beisf 
tttt Ui^tt auUivri^ed expuDiistof Bruiah Mldw^ifcry. Iti clrculttion wiii^ 1 Iruit^ bacxtcDBive througlionl 
our Qimntry. 

U ii unnccttwfv to iny iniytt«i 
utility of thit wort . It i* alT' 
Chiuntn fot the Talac o( the rn 
it* ily le, mid tJiie fwlncsB of i ti l , . 
|ip|i7Bit.Map'* UbtAr^' it ii la^istWD^iibiep whik to ttie 
rttiidrut mi a tP3it^b€K>k, fmnj which lo extract the 
I mntcrtal for laymg the (otiadAl'mti of ld edncatio&DD 
Vt^hatrtrifal tcience* it bat noiuperior. — Okiv Mid 
I «a<f Surf. Jautmal . 



Tkie ptthlub«fi ha¥« •«9Ufe4 Iti ■aeceii by the 



rf^'ntA to t be I tmly elrfant itylc in which they bave bronght it 
!>d in our I out, esfclliog trieiti««Jvci in iti prudii^'tioit} cipe- 
■ riicfti or * ciillv in iti plutei, ll ti dedicated to l*rof, Mriga, 
£ To ibe uid iiat tbe cmpKdtic end^vricmrntof Pra^ HiKli|t', 
«■ Ihe beat exponrot of British Midwifery. \\c 
kiakw of DO text'bcK^lc whiru lietrrrct ia all rufwcia 
to he ro*iF€ bif; hi)" rucomjmt'iitird to tiudenlt, and wa 
eould wiah tofce it to the handtoferery pnetitianer^ 
ftir they wilj fiud it LsvaLuablfi for re^renoe.— M»4. 



A TREATISE ON THE VENEREAL DISEASE. Bj John Hontie, F- R, 8. 

With fu|jaun?t Addition*, by Pk KicorHj M.D, Trunskifed and KiJiled^ wiib Notei^t by FRseMAS 
J. BiMSTKAp M,D t JrfCtiiri*r un VVnt'reiil at the College of Physitians nnd Surgiionw^ New York, " 

i^rcoiid editk'ii, revised, t'outuining a risrumi of Ricoiti^'fi Rkcknt Lhctukks o?* CuAJiqiLS, i» 

one hiindp'ome octavo volume, extra dt>tli| of 050 png^eai witbejghl pJaie». S3 2^. 

Every qtic will rf.i-ofDize tbe »ttrBcu«cjae« fcod lie In cone in "ion w** enn irtsy that ?^t« i» Ineen' 
'tklue whieh thiflwcrk deriTet rrom Lbui f*re«e}idOK teslably Ibe I 
t)»e ofiriion< of iti«ae iwniaaaiertsidebr tide. Bntr are aequaln 
1 1 musi hf? admitted, whai lia» madr the fartatie of phrase, wc 
the book. If ihv fact thai in contuiii^ LJie "irioi^i com- 
pile rmWill'ifieiii tif Ihe vcrjtabJe doetriopa of iht' 
mprtal da Midi," wbicb ba« ever been made pab- 

BT THE KAKl AtTTBOE, 

EICORFS LETTERS ON SYPHILIS, Translated hy W. P. La^^moeb, M. D 

~ In one neel oeiavo volume, of 270 pnyeij extra cJoth, MU 00, 



he 
po 

ir^inta Merf Hnd SWrf . /#«»fftaf . 



ihai ii mrrv' tiruj .i jri,i 
flieiaii — Ti\ 



fEOYLE'S MATERIA MEDICA AND THERAPEUTICS: including the 

Preparations ot the Pbarmaco|>£pio* of London, EdinbtJrgh, Dublin, and of the Uniled Stntei. 
Witii many new medicine*. Edited by JoasFa Carsoii, M. D. Wit b aineiy-«igJit illuatraUoiti. 
In one large octavo volume, extra ololh, of about 700 pagea, t3 00, 



SMITH (HENRY HpJ, M. D., AND HORNER (W tULI AM EJ, M, D» 
Ian ANATOMICAL ATLAS, illustrative of the Structure of the liutnun Hody. 

In Miie volume, lar^e imperial octavo, eitra elothj with abour ii^ bimdfed and fifty beautifnl 
figures. S3 60. 



The plan of IhiaAtlao, whieh Tendrfi it lit pe- 

fitliufly eunvcoient fur lae itutlirnt, and iti vuperb 

artjftticul eieeution, Hutc been alreaitv pniot^d out. 

[We muatci!ti(sraluuie the atudetiL up<m i^e^omple' 

HoQ uf thkt Atiat^ aa it ia the moat eon vest eat work 



of the kind that haa yet appe«rf^ ■ and w* muat adi, 



the Tery beautiful luatiDer io whieb it ia ** g «t *p'' 
i» »n ertNiitiihle td the coiintri' aji to b« iHtlcfini: 
to ciur natioaai pride— ^mtfiean Mtdit^l J»mnt*L 



9HARPEV (WILLfAMJ, M. D., JONES QUAtN, M, D., AND 
RICHARD QUA1N, F. R. S,, &c* 

JMAN ANATOMY. Revised, with Notes and Additions, by tTosmPM LxiVT^ 

M/D.H, ProfesKir of Aj^aiomy m tbe tToiver:*ily of Penn»vlvania, Cornplcte in two Jatve o^av« 
volume*, extra doth, of about thirteett hundred pages. With over 500 jUu^trat^ooa . §b 00, 



BO UhY on TtlE BUM AN fiR AIN ! ita Struetare. | haadaome oetavo volniae, extra «lotb, «f «v*r HI 

PUvaiotoffy, and Diieaaea^ From the ^eond and ^ pafea^ witli aboQiune bandr&d wotxl-euUiu f^i£. 
fnnrh eninipedUiDdMi edition, la oae iwrari. giMON^J* OENHRAl. PATHOLO0\\ aa eoa^ie- 
roluiiie, eitra eiotbj Hf *Wpaf e«, with IW wood^ i j^^ j^ ^^^ Eitabtiahiorm of Rational Priasiptea 
ewta, taw. foT tbe preTentioii ana Care of J>iaea#*. la «M 

tE£Y 'S OPERATIYE BUKGER V . In one Tttj ' octavo Tolume, extra eloth, ofill pafM. fl tf^ 




kHD aciENTIFiC PUBLIOATIONS, 



57 



STILUE (ALFHEDt, M. D. 
HEKAPEUTICS AND IMATKRIA MEDICA; n Sjstematio Treatise oa the 

Action and Us^a of Medic in al A|*;t3t}*^ mcliididg I heir De script ion and Utetory. In iwp lar^e 

Aad iiHiidaume octava vqluiues, ot 17SG3 page*, leaiber . %'J 00. 

Tbi* work ij* designed etpeeially for the student &nd pfactiiiorv^rofroedicino, and trsjils the various 

tidefi «>f (he Muietia Madira from the puiiU ofvitrw of ttm beds ide^ aud not ol the »bop O'r ol iUt 
lecXum-room* While thusendettvoring to give all practieal litformatioti kktjiy to be u^M w»b 
nespeet to (lie ©mpU^yment of special remedies in iipecial aflectiun^T fln*i t*ie rej^ult^a to be arilicipftled 
ij-onv ibcif lid ra in i St rat ion t a {*opioyf lodejt o^ Dis^a^e* and their Remedies renders tlje wnrk rnii- 
oeatty fined fur fefereiKH,^ by >bi>wing ul a glance ihe diirertiii uicans whtch bave been eutfrloytidj 
tnd enii.ljJiJ»g the practiiion«;rta extend bii* rei^ocirovv in ditfieuk cuues witii all ibat tbe cmperienee 
cif ibe protessioD boa suggested. 

Rare If t in^ff^d^ hnve we had ■uhnitltftd to ua a I The mflat Tijeeut aathcirity ii the one U>t mea- 
Work fin tu^^dirtDc in pimdftruiii iu ita fhnieniiJmii tiont^tl, i^itll^. Hip great work on *' Mnienik h^fftii- 
^ llial Bowticfore ntj aad yet »o f^iicinatiPf In lU ca mid Tfierapratpj*/' pnMJilied tail year, in iwo 



eontfiaLv. It ic^ therefore, with a ptFultrar gmtih 
eaH^q Thnt we tt^ognitc la Dr. ^uU^ th« poacei 
IJin of m my orth»Ff more diitinf uiihed qu&ltfiea 
tiaiii whiih entitle him to iipprMbatiua, Mud wlueh 



oetrivo voluTUfij of iofne iixteen hutidnrd pnfei^ 
while it embfMliet the irBulta cif the lulfrvr nf mhen 
up trt the tiniB of publicnti-in, km eianehcd witb a 
■rett tLinonal of orif^uml uhiervatiun nati reneafcli^ 



fuatify him ii) cnniiiiK before hiA nitHttetil bretliren We wduld draw uttetiutjiD, hy thir wuy, tn th«< verf 
ii na inmtnictor. A cotn|ifnheii<ive kuowletige. . ei>nv*'Diem aiude in which the /ft'/t^ (b ^iLrruLniEeti ia 
tested liy m. •oniid aad pfjietrjiEiii^ judgmeat, joinpil ' tbii wiirlc, Thifre ip firntaii '^ Icdex cjf Hcmnltpi j*^ 
to 1* lov'ci^fpniKrp**— which ndncrimmatini ipiriti next iin •* ladex cif IMsfjaccM nad tlieir Reiatdiet.^' 
0i ioquiry hj4i teinfierH sm ui tuKci'ppt nottiiD^ t)e>av i Such an arriiaf^emeDi t.t( tha Iiidice*, Lb oar ypiiitun, 
beciiDit? it is new* nod 4L»HiiiJifii) n^ithinjij^ uld bci-Hyie I areutty eahciDceB the pruGticuJi raiue cif bcjii^tnif thii 
fl 19 fdd, bji which eiUiiiJitei*' i the rin:?r(jTt lag tn iti I kind. la Ifiliakifr^ uhtniniite enicq ordiBL'tue^ Whero 
relAEioai ru H juit ti>gLc itad ei^ivricrice — m4iDirDitB we huv^e to try one remeily ^fter aaolhet until oar 
it»Hf evf-fy where, and jyivei tt» the soidiimce o( the . »tocJ£ I* preljy tieutly txhnuited^ aad we are; nlniott 
Rill In ir yil he yiiuranee of lafeily whj<ch thedjfli- di-ireci to oar wit'i end, itJjch an mdeicaithc Btermil 
cuEEicB itf hii luljjeut can ullow^ la cDaclUBinu, we of the two Jait meatmined, it preciiely wimt we 
pjirBditly advise mir rc4idt-r« to aseertaiQ fur thtia- w^ikat.—Lomdon Mrit. Timta axd (iazcffe ; ApriJ, 1S0L 
!*J.^5."l ^Y * f*^**I "t ?5: ^^!^^^'^:^'\^"^J}^ «^™i I We tbmk th u wor Ie will ilo lau eii to ohyiate th« 




able to fiitr fteieaee, uDd crediLuble to the^ealfthe 
candor, and tbe Itxdg^tatnt ttf hini who hm garnered 
the whole an earefatSy. — E'HnfyMfgk Mfd Joumriii, 
Wc knt'wthat the tdnk wiyiliJ he eniiifieiiuiiaity 
ppf forniietr^ And; thai few, if luiYt Jiint»r,4j ti-i iiBt]!!- 
g^ipbed otedical teachert in t&i* Ci»i 'tr 

^aatifled tbui t^e to prefiare n syiir^ se 

oa tbetapentjei in at'eordjinee witL. : , -. ti-- 

<|{UrefnruU of medical •eicnee. Oiir f^rcinuionry 
eJEAmiaiUiofl of the work hni ntiBlied ui ihiit we 
Wcfcnoc initialcea id uur ADiicipfitiuaa. — Nttt* Of 



etDiititni in in pn^^ea th^a wiU iHBure to its Wi'ie 
pi*piiiHfily an it ntrentive perunl^ and a deftree of 
uatfnlaeu not ortea tttialfled through the influence 
afaniafle work. Tbe author hat much euhimeeU 
the prueiLcal utility of hn biKik by puneiuif Ur\n&y 
oveTt^]ef»bytici!iI,bntani7iil,andc4>rnu .^ 

of mediciEieA.^bd directing attention > -ij- 

phyflio]4Jgi€iil aetioiij and thexT applj'. : :he 

Atnelii'irarion or curn nf diieaBe. lie j^a irt^ii tiyiMiiLe^ 
Bii and theory wli i<*h are to al lariag io many laudieaL 
Wfiieri;^ aad m Imbie to iead them aitray^ ami coa- 
&nei himielf to lueh faeti sa have been tried In the 
crneit^ieof experience.— C 4 ifnif^ MfdiEal Jtum^h 



SIMPSOiy U, Y.), M, D., 
ProfcrtOffjr Mntwifery) Itc* in the Univeraity of Edinhurgh ^ike, 

CLINICAL LEOTUHKS ON THE D[SKA8ES OF WOMEX. Witli im- 

meroufi illu?(rsiion!i* In ofte handsome octavo vulumej of ovei 500 paft*i, exin eloib, $3 GQ. 

T^ia valuable ^v ../ punned ilirowgb (be edUTOins of " The Midical Nsws and LieaAHY" 

ibr I8fl0| l&til, an. ^.w eonipleieJ, and may be had separate in one bandsoinc voluuje. 

The |ir(nujpal i^^.. . ..i...iAied m the Leeturer* are Vej^toO'Va^maJ Fi^tulu, Cai^evror the Uteru*, 
Treatmeiit of Carciticiina by Catiatie**, Dyanieiiorrbo^Qf Amenorrbceai Closure'** Coalrneiiijn», Are*, 
of the VBg-tnaj VulvJUfff Caufe*. of Dealti after Suigieal Operations^ SurgicaJ Fever, PhWrnadia 
I (^'odinift^ Pelvje Cellnlm^j Pelvic HtemaEonia, Soariows Prcfnancy, Ovai lan Dn*p*y, 

, Cm£fcjmjla»ni, Disea-ea ol Ihe Fftllopuui Tulie&j Puerpemi >laniaj Sob-Lnvoiution oiid 
^ _ , ! lit I on of tbe Uterus, i3ce* flee. 

/U a tefiea U' monograpii^ on (iie&e impotlatit topiefr^-many of whicb re^ieive little aiienUon 
in the ordijiary teJCt-book«— eluridoied with Itie emen^ive ejcperienee and readfne»i* of res*ouree fur 
wbicb Frofe^jKir £^inip^o<i i» to di^ting-ni^bed^ there are tew praciiiioners whu wiiE not Md in iti 
p4ge» matter of tbij utmost importance in tbe treatmdnt of obaeure and ditficoit casc&. 

SALTER (H, HJ, M. D. 
ASTHMA; its Patliology, Caases, Consequcaees, and Treatment la one tol 

SvO'j eJttra cbib* {Jatt Ketuiy,} §1 75* 

n< ,. ^. .. .,,f, of Dr. ^alter^B work whielt ta devoted , eoave^' a juit aotton of the j^raetieal value of tlila 

. jBOf great practical iaLereBtand viilue. pajrt of hji work. Thi* our Hpnce I'lirbjoftj ladf tliia 

i n'eBfeLvely of the infliicnee of ttnc dilFer- we ibnlJ link fefSfet, If. by uur iikn-^c* we KhoulJ 

tfti. ^su^i. vv.och have been fuand nBeful in retievmy induceour leadera t ""-" " - * ' - ilr 

tfie aitnniatkc paroxyfm. bo fm aa he hdi hiolan op- I lueli; a book whi' :.« 

portaaity of teatin^ their inrrrilB, and it would be i ranked aBinac the n. a- 

aeceBM^ry totoiiowhim atephyatepin hit retnarlcB, I liottt tu tbe aiedi4.;ij ..,. z,l. ,,, ^u.* vi^lilihj — 

nutoaly na tJie mrdiciiiah but alao ou the dietetic Bankimg^9 jl&i/raer^ Jaa ^ tScft, 
aad hysieuic tfcatmeat of thv diM^tmt ^ ^^^^^ ^v I 



t»8 MEUK 



SARGENT (F. WJ, M. D, 
ON BAITOAGING AND OTHER OPERATIONS OF MINOR SURGERY. 

New iidiivm^ wilh oti Bddiuorttl chapter on Miiitarj'^ Bui^rj', One band#(»me roy»l I2iii(i. Vfti.j 

of nearly iOQ pnffst, with 1S4 wood mli, Etim clothe SI 50. {N01& Umi^if.) 

The VttEuti ofthih work a^ a baiuJy ituJ court? ill em muTtual for s^urgccin* vn m knI in ni-tiivr' jIuu*. hli» 

iDiluei^d I he piiblj««hera to rfuiier ti mure eomp^t?!* hn lhoM3 purposiiiefi l> .]^ler 

* mi gun-ftbot wounds nnd oihef mBLttert peciiihr to miMlary »«rgcfy. cw- 

forct with no incrtiJBs© in prtfe^ it will Iw found » vRfy ehpitp mid eotjvciin m ViidL -iheitiiii K^t am' 

fUkatioA and reterencie in tbe tlbtly eiigenL-ie^ of military an wull as civil pruulic^. 

' ^.Ll U>- t^at 



Wpcondjd-Tt'vi'^ ""*■■■**-* ^^'-'^ — 1^« ►■ — -" 

in thehniiciBof ;i 

Pcrfcctrj, Wf IIjit«i l. i.-nj v-.mur,, , 

ft! M&e wki(^i1 tbe EDtilieaJ itutlrot iWuJd ; 
iy itiidf, to perfect hiiuv-lf m tiieae miu 
opbTuLLOSi in wbicli aeuint^is aod dcAirrj^;, ^n. r..r 
tuui^k lirquittid^ and oa which » great portion uf Jiii 
jr|inealion mh h i'litore «ur|;cun ijjuil cvidriuly rctt 
AftJ '' ■' -^ iiQ in pruetitic it tauii t^f^^ve iiflf^jf 

k vet. lOt >^B^ in&tiyctive cm many pointi 

, wi*i' . JVC fijrgutteii, — British Amtric^m 



;cne«cl ph^iiciaai will nbtaia maay exeeed* 
%-ei|uab]« ■ugg£»tinni hy iti pcniimL It Will 

t tiuA HOC or the moit Aatiifiictory rti&DumU far r«- 

fi tenet itttlic fitld, orhoeriilal yet piitth«N«Hl; Ihor* 
nughly adiiLj>te4l to tiic wmdU of Military lerKeiiJia, 
and at ttiu same lune equaJiy Ufeeful ftir r^tttly SBii 
t4>iiveuie^nt reference by iQrfeujQt eveO'*li»r*' — 
Bujf^s MU* and 8mg.JouTn»it Jane, isai* 



SMITH (W, TYLERli M, D., 

FbyirieiitB Accuiidlicitr Vi St. Mary-i MumpjtaJj, 4:g> 

^ON PARTURITION, AND THE PRINCIPLES AND PRACTICE OF 

OB9TETKIU3. In one fofal l2mo. volume, eitro clcHh, of 400 pi^gei. $1 2^. 

BT tux SAME AUTaOB. 

►A PRACTICAL TREATISE ON THE PATHOLOGY AND TREATMENT 

OF LEUCOKKHCKA. With numemuA jJiu^trauao^, in one very him deome cK-taLVo yi>1ujii«i 
fixUft ctotk, of d>vul 350 page*. $1 50* 

tannerTtThjTm, d., 

Ph^^alcian to th« Hoipital for ViTomri]:, ke. 

A MANUAL OF CLINICAL MEDICINE AND PHYSICAL MAGN0SI8. 

To wbicti h added The Code of Elhi^i^a ot the Ainertcan Medical Aeaoeiatioti. Seoonl 
American Edition. Its one nesi volume, amall 12mo., eiilraeloth, S7| cents. 

TAYLOR {ALFRED SJ, M. D,| F. R. S,, 

[jaetitri?ron Medical J uriiprudeQceatidOieialiitr;' in Gay '■ SuApiiiil, 

•MEDICAL JURISPRUDENCE, Fifth Amcrieau, from the BeTenth iroproTed 

\ and eularged LoDdoa edilioQ. Wiib Notes and Hefert,*iii?ee to Amerlcttn l>eebii>n*, by Kt^y^tjm 
HaaTSMofiJfBjM-D. InoneiargeSvo, vqIujdOi eicifa dijUijOf over 700 po^m. f 3 2^. " 

Tliw standard work having had ihe ad vantage of two revbion!i et (he Umi^ of the mnhnr »in<i« 

.i(n- 

LI iti 

prbLiri lower 



ibe appearance of ihe last Anierienn ediiiun, wiiJ be fauiid thoroughly revi'*ed and h 

pktely to the present t^iale of ttie faience. Af^ a Wurk of HUthonty, 11 must there J. 

pojiiiit)*!* Ihilh as a lext*b(H3k for the ^lodenl, and a couipendtoo* treatise to which iin 

can at all time« refer tn ciuseii of dotiUt or dilJicMliy. 
fifi WifTk npoB tbe iibiecl earn t» pat iafo the Aiiicrirrin and Brin^li ^crul imdinine 

baada tif itiidenli eitber of law Of niedkijic wlUcb 

Will eni^agc tliMJi !»»?« ebmely f'f jifofitably ; lunl 

soar oititld be i^iTrrrti Xi< the Uaay prai-tuiunrr iM ^ ,.;__,_. 

' e4tUer calliitg^ i" 'I* of eaaaal or Luity ' a«jrj ^w/f:, JauT»a^, 

ref cr caco , i La t s • 1 1 h « J y t< 3 a tfor si the 11 i U 

^ daiiiad. WetlLr: ■i.inieflititaa the l^r^f aii^] 

Hifest EnaaaaL fuf U^ity an^^^Atrnfican Jenrn&i a/ 

, ItiiaoteicMf ' |K».. ;-- I.. "KvMhat the vfi''^'T'- 

, befurc as It tbc •< xuwt tm M' 

JarlKfifudi^ace. ! do not wi 

bo umitrBiuod a* ■.in, ■ ^ ■*-rita ui r,,, 

eicrllenl worka *>f li. 1, Uny, ami 

4^^thFr«; but in inlerifii nk 11 moii 

tro ciiriped*d tliatTnylui m •i-iri, i^, .my tiling tUai 

lical, and by aniveraal coaacDt AUiaaa at the Wad i»f 



II -hrkiiltl^ 

' it'el 



Thtt wrif fc of Dr. Tayjor** ii geacr»!tT nclnow- 

• -'ni^ *^f ttiP nblcal. pjtwi :#cl, 

iirsifpMitJrnce. it ii ern tbe 

• iVf lii* ikii fh-il Wr liiii'f I i,iu.p. 

'liat 

.dim 



JoH mdj iM<l ibvtctff. 



BY THK SJ.KS AUTHOR. 

ON POISONS, IN RELATION TO MEDICAL JURISPRUDENCE AND 

MEDlCi:^JE. Second Aniericuu, fniiij a sieeond and revised London edition, la «ii# iarn 

o<*tavo volunivei o( 1^^ P*^^^^i extra cloth, f 3 50. 

Mr Taylor*? pciaiiion an ihp leading medieaJ ]urit^t of England, he? roofefred on feim rxtrvor^t- 
nary advaatB^* iti 0* «jni[iiti: f-xiJerienee on ine#<? »u&jfct!«, ncady all onf^s of trui.i.in.t ^^j^ 
lefeired lo bim for ^ n. as an expert whute icstiroony h generally at ^ uj. 

Til* fcsului of hi» li: Jure^ as gut hen d logeilR'f in ihif. vot«me, careful! v aod 

siiiod, and presented jh ><.<.^ lenr iind inteliigible niyie for wb^cb he li^ notiNir uiiiy Ik ri^cvivml 
M an acknowledged authiiriiy, and aii a gUKte 10 1m? hillowed witit mipliett c ' 



OHEMIBTRY. 



Bf THE ftaME Sktitmom Axn wm n^Ajtm. 
In oBe volume Wvo, Bee ^'Beakdk/' 



p* 6, 



AND SCIENTIFIC PUBLiICATION S. 



m 



TODD (ROBERT BENTLEY), M. D., F* ft, S., 

FrofMintr of PJj>'iiol<igy in King't Colkf e, Luudrm; imd 

WILLIAM BOWMAN, F, ft. S., 
Demoattnitur Qf AD^foniy ia Kin^'t College, Lmtiiliiii^ 

;THB physiological anatomy and physiology op man. With 

about iht^e htintlrccl liirge atid bt^uuliful itlyt^trQUgus uti woodr Complete m one large CK^tavD 

Vdtuoif!, of y50 piige*, exlrft clmh. Price $4 50, 

A mnf iiL&GCDC conlriba^im to Brltiili me^lieiDs^ 
mn4 lti43 Aaii-fif eif] ptiVBLcisD whu ■huLJ jTsiE to peiuic 
It, will h&ve r^iileycl lu reail onu; of the moul instMiC- 



llUrinViiLfi, iu deuili lire brkf» but «iiflJ4.'^ier t^ ilt 
r4r»crip\ioattYivi4', iU illtiJitTnucmi exuci iin!l enpi- 
nud itji )u)ciiH|fe ter^D iLJitd pcTBpicruuiii.^i-' 



I^AarliJJfifi Mfd. 



tive bfMikt of I lie mv«tee£iU) ceatary,— A\ O. Mt4* 



TODD (R. B,) M-D,, F. ft. S,, itc, 
3LTNICAIi LECTUHES ON CEKTAIN DISEASES OF THE tJRINABY 

OEGANS AND UN UROPSma In owe ocmvo v&\mue, 2B4 pages, extra clotti. «l &0* 

BY TUfK SAStS ATTTHOR, 

3LINIGAL LECTUEES ON CERTAIN ACUTE DISEASES. I%one tieftt 

TOYNBEE fJOSEPH), F. R* S., 

Anml Surgeoti tu,, and L^elureJ^ on Syrgery at, ^t, AUry's Hoi^iital. 

Pa practical TKEATISK on diseases of T[IE EAR; their Dmg^ 

ntwis, Puthdogyt and Trent mrtir. !l!ii»rFiiti?d with o«e hundfcd ciigriiviiigs on woo»i. In one 

ve ry h an d *o m 1? oel ti vt> V r> i ^ c t o tii » $3 00 . 

Ttie wuf k Ji 11 model of it ' , i?ry j»rif e ^iirj-siy , it Ii wUb<»ut a rivil ia on r 3 OTn^ntLiffl or snj 

kna pmrarrfiph of it mre wort^i , rhorou|f|i ' utber.— f Aarf^aien Ate^.Jeitm. o*rf JJ^^..^ Stpt. ISM^ 

[Mudy. ,V"^«^dered ftj! ia iill-a | The work of Mr. Toynbee ii undoubt^tyj apun 




iiluntile e**iitfibulioiii t^i tb*-art Hud »(*ie&nor«ir- <„ ^^^ iiijriic*t auttiontv ■ 
ttf in tfle nitietetnLh ceiitary.^ilf. jtiiwr. M«lt«0- partiaeut uf icicuee. M 



tm 



We iiT« apcakiBf wltliiii the Uintti ei tnodesC «e- 
iiiwledfiiieiit| sad with a lifieere uid nabtmaed 
' mm%t when we affirm \hmi ai ft tre*die on Auriil 



parUtteut 

btkvc slrcany »^id^ it vn 






t[uide fwr ttno itudy of tJit. u;h' ,ia. = 111. ■ „^ 

4iD^uii^ef Hiid shouM be iti the libniry ^»t ^vefy jpky- 



WILLIAMS (C. 4- ©.), W.O., F-R, S*, 

pT4)fettor of Clinica] Medicine U UQlveniEy CaHege, London, ^e, 

PBINCTPLES OF MEDICLVE. An ElemeiitaTy View of the Cm^^, Nature, 

Trearmenif Dinj^npsia, unci Frog:no*i» of Di«ns«; wjtb briel remflrtw oa Hyi-ieiiie^, or Um pre- 
servtilion ofbcahb. A au w American ^ from ibe tbird uiici reviatidLaotfoaedilioQ. in aoo «KltftV^0 

WHAT TO OBSERVE 
AT THE BEDSIDE AND AFTER DEATH, IN MEDICAL CASES. 

Publ i?hud iiQdt*r the an! hority oflbe Londoa SotiHjiy for MedK^al ObMsrvatmn. A new Aniuncan, 
ffum the seeond and revised Loadou adiiion^ la one very hiind*om« vol ume, roya i 12irio., ^iiri 
dolii. il 00. 

Td the obperver ^whfi pfcfen Menrary to hlnndera I One of the ipeirt vidi to a joiuif pra0lltlm)«r w» 
k ftdd p»?ui(«i topa.rdeunir<«itThLi little book liifi*! hvi^ t^ct B6mi^^Ptmi3i$mlor J«mmmi 9/ M»dUimt . 

WALSHE (W. H,h M. D., 

FTofeiior of the Friftdplei imd Practice of M^kI limine in UuiVfiriitx College] London , he. 

pA PRACTICAL TREATISE ON DISEASES OP THE LUNGS ; induding 

Jbe Pfineiple!* of PhyFieel Dtngno^i*. Third Amerif^n, frtim the third reirifted and nju^h eti- 

jBf^eii London edition. In one vnL CK-Havo, ofitjS pag^«. eilra elolh, S'^ *^r). 

The prc*eiil edition hnn been carefully revised and ranch enlarged, and may be mM in the majn 

|o be rewriUen. De^riptiona of j?eveml disentne&f previoiiiily oinitLedi are now iuirodnc^d; an 

^cflbri has been rande to bring the desertptnm of afiatoiniottJ chartietcrs* to the JeveJ of tfae wnau ot 

iJje ^nictieal phy^iei&o ; and the diag-ftusiii and prisgnosj* of each complaint are more compfetely 

^ aon^idored. The mfiiiotn^ on Tk£ATaL£^T aud the Appendix have, eE^pecjall^^ bevQ Ijirgelyex* 

BY TUX SA>£» ATTTHoll. 

» A PRACTICAL TREATISE ON THE DISEASES OF THE HEART AND 

GREAT VESSELS, iitdudirif tUii l^rincfples orFhyaical UiiiJiiosia. Third Americaa, from the 

Ijilrd r^vi^d and inuek enlarged Lotnduu ediiioJi. Ia one handsome ocieiro vol n me of 420 pa|ses, 

extra cWih. ' S^ 23. 

The pre*em etJition ha? been carefully pevii?ed; jnuch new matier Ija^s been aJlled, a^d the entire 
* TWorIt in ■ mennnre mmijdelled. NwrneToUH Jucia and di»cn?»ioni], more or Itwi^i ei>mpkn<?ly novel, 
will be found in the dp^cnpiion of the prmeipfe.H ol physical diagnosis i but theeJiiei adJjtians hn^e 

en made in the practical porltonaof Ihe Itoolr. several alTecticms, of which IjtEle or no acoounl 
Ja«d been giv^en in ibe previoos editjoof, afe now treated of in d0VmL^A%iih»r-§ I^rtfum, 



New and much enlajged eclltloQ. 

WATSON (THOMAS), M, D., &c., 
iiiit« FhyaieiKn to the Middl^arjc iKtipltft], 4c. 

LECTUBES ON THE PRINCIPLES AND PRACTIOE OF PHYSIO, 

Ueltvtjreii tkl Kijif's Citlloce, L*icidon. A new Aixtericao, frum the las^t fevip-ed tiutl tfiiUriceil 
Eng^listi tfclitiufi^ with A<!cSiiitm!«s, by D. pRANCts CoMiit, M U,,airtlior of*»A P/nelitti! TftfaM** 
an till* Ui>fti-'^?e t>rCliil(JrtMi," 4:l\ Wuh one hundretj and eigbty^fivK iHurttfiitiori* cm wotid. fit 
oae v^ty Uripe and hnEid«oine vol time , imptfrm! uclavot uf c»ver 1*200 dos*ly pr iattf4 pA^» in 
Bin all tyj^; tiim eblh^ S4 ?*'*; strongly bound m teal her, with raided bandK, *5 Jin. 
Tbnt the b^gb rt*pulatkjn of thb Wurk might he hiily maiu1ait)£ J, Ibe authiu J ■■- a 

bomugh roYision; KVery purlioa has* l»eeiJ tixajnined wuh the uiil of the idw> '» 

l]ji pfttiioltigyt and the r«stili,» <if inudi-rn investigatitin* iu botb Lheofetieal witi ,-." 's 

llRve been carefully we jght-'d and embodit^d throug^hotjt \i» pag^^. The wuEchlul i.r! r^^ 

'iUof liaBiikewjj^mlfixluc'tKl whaiever^ff^-isiiptfsijjiiiiBdijite iiiipuriQii('eio*hcAm ^n 

1 rel«liun to dis^La^e!! mtideiil tu our ctimiiti? which am little known in England, itp wtU ll^ ihu^ 
[kipta m whkh eipt^rLen<>e here ha* Ivtl to dillerent fjitHJe:*of praclicc ; und tu? ha* ttl«> added largely 

J the **!fie*t of iUu?itratjons, littieving ihHl in thi?< manner vuluabFe asjiiciiiUHje rtjay b^ con^-eiied to 

he student in elucidaiin^ ibe text. Tbe work wj]],, Lbenfforei be found ihorouglily on n l«v«l wttJl 
LSie most advanced *tale of roedjcal seit^nce iin bulb siilea yf the Atlantic. 

The ari^iions wbich lh« work hns reef iveJ are *hown by the fael that notwittiManifjnf an en- 
[Iftrgt^ment m rbe s^ize of the fte^e, mure thuii twii biiuifred udditionttl |iafrct< have b«*ii nece«*ary 

ti iiefuniriHidate the twi> large vol nine? of the LiMidon edition (whieb ^\l» at leu iJullai^]> within 

be <K>mpM^j« of a f^in^le volume, and In its pri;«4?nt fomt tt eomlain^ the matter ol at teji^t thrtse 
idifiRry ortnvos, BeUevint iUo be a work which i*htjiild lie on ibe table of every phy^iojaJi^ aod 
» in tjie bands of every i^tudkiut, the publisberei have put h at a price wUhin the reach o| all, inakiof 

I one of the ftheapu?! tjo*»ti. as yet presented to the Amerit^aii prore^f-ion, while ut the same time 
s Iw&uiy of its niecbuiiicn] execution renders il an ejcceedingly atlracuve volume. 
The fuiirtli Fditiiiu iciv>w a|ipear*t *ti c«r«fulilv re^ 

rUeil. ai Ui jiild cxtDflidcrahly ta llie vhIuo of a Wdt 

Llreany D<«lfH"w!*-iiLrr-i!, wherever llie Kng^lLih lati- 

iniKe 14 ren -rid all comimriioo the btit 

yatettirtlic • Priueiplei and Pruytife uf 

Piiyne lu E-il . -, .: .jage tif meiJJcaJ litertttttrti, 

^vrry lr<?t n re u<iainJiiB pTCKiif of iht t'xtremp mmtifly 



f th« Autltuf to Jree|i puce with iheadvaneiof kai»w 

^ilf« uf The liay One ken reel y Rauwi whether 

^j iidniire mii«t the purcj, timplp, forcible iS^gliah — 

ftbe VHit »mt*uat of ittefnl practical iafuimatiua 

^^iondeaied intu tlia Lfectarci— or the mnaty^t kiad- 

Vfararledr dfiutAumine chttr^icter of thelfcturenbia* 

iM$ through hii wark— irtfffd. Med- Timtf, 

Thu* thi!*0e a d 10 i Table vtilQTDea cm roe berore the 

SriifcARit^n in th«-^tr frjarth &Jiti:i>n.abnkiai:liE][f in tlitiae 
iitliigulEheil attnbulei of m<Hler;i:iotij jtid^^ciii, 
" trwdile I LiltJiratioaj elearneaa, and eloquence, witb liy the e 
jrbicii they were ff um the EitaL in<i'«itgU| but yet j Wiilaifq Jiat out iiRfely cauaetl the lectaret to _ 
jjcber ttaaa before iathe reauUi of janre priibinged ^ rei»rin ted, ImtAf^s tiered ihrnup^Ji iltr wji.lr vtM.rk we 
^lObicrvatiOD, and m the able a|ipTeciiiti«?n of tJie find aiiditioai or altcratjuna w .♦# 

Jatcit advancee id pothobig^y nwl mtdl^iuc by unc hiutJKirhan in every way auuglii . n- 

of thr mtipt proroEuid medical thjckerkof Iheday, — in^ to the level of bhts moat ill ... ,..^ ,.. la 



Tke lecturer '■ vkiil, liit wi«dom. Ula IcMraiag^are 
e<|uftlled by the caje *.if hit grMceful blii.itliita^ 111* ^la- 
quenee, aad The far higbvr quatiliei of eatidur^ of 
ouurtety, ipf antd^tly, *md of (teiieroHaappteclatLoa 
iff liter it mot beT»,^iV. A. Mtd -Ckir E*i:itw. 

Wfttitia'i narmilied, perlia.p» utiM^prourliaibtc 
Work im Practice — tlie cupj^^ma afldnHHii mintle tv 
whieh {(hef'^urtli ediriiiQ) hai^r^ii^ea it 4J) tlieaio- 
Telty and inueh of the iatereat of a new tntolt^^ 
€htirteH0n AUd. Jourmal. 

Lecturcra, praettituiieri, anditudenrj i^f nirajeioa 
will ei^uahy bat J the feappeanmcci ><■■ „f 

Dr. WataoD ia the furta of a new — a I ■ u. 

We merely du joatiee toouF own fei ^ , , vve 
are aurcn, of the whide profeaauia, if Wt: Uii4u« lum 
Tor haying, ia the truahle aad turmtiil of m laffe 

Emence, m&de lelaare tu «upply the bialua CHUvcd 
y the exhaaatiun u( the third ediiitfn. Pur Pt, 



How and mucfe enlarged editioo. 
WJLSON (ERASMUS), F, Fl. S, 
SYSTEM OF HmiAN ANATOMY, General and Spcdal. A new and re- 
vised Amerieim, froni the ta?i «nd eubirped Engli.-h Editiiiti, Edilecl by W. H. Gobi ten r, M. D., 
Pfoie-*or of Anatomy in Ibe t*ennsy!v«rira M^dN'ttl Uolle^ej Arc lilus-lralf^ with ihr^e htjndred 
and ninety- seven engravings on Wytwl. In one farge aiid cXiiuisilely priiiled oi>tavo voJuuvc, ol 
over 600 large pagea; extra doth, $3 50 ; leatliert $4 (H>^ 

The publbber^ trn^^t that the well earni^ reputation so loti^ enjoyed by thia work will be moiv 
tiiftn maintajned by t be present edition. Bej»iae? a very thorottgh re <ri§ii>n by 1 he iiuthor, it ha* been 
Qiofll earefy^ly eiamitted by the editur, aad the ellWlM of both have tieen direoied to inrrodni^mi 
cverythinf whioh iiiore«^*ed experience in it» mm* tin.-% »ugge]*i«d a^ desirable to render 11 a c^hi^jdele 
text-book lui thop« seeking to obinin of to renew an acijuftiniance wiih Hmoati Aiiatoiny. The 
atnotint of addition* which it h0i« thus rect^ivf-d inuy be et^timated from the liiet that the p«*>eui 
edititm coniamft over one-four:b more matter thau the liLet» fenJering a >mRllef type and an enW|ged 
pa|e requisite to keep the yotunie wilhiti urunviMiient Hte* The editor ha» exen^i^ed the u(xt»09l 
eutttion to cd>iain entire accuracy in ihe text* njid ha» largely iticreai^d Ihe number ol illu^ira- 
lioaif, of which there are about one hundred and Afly too re tu thiei edilion ihan ia tk6 lat^l, Ihut 
bringing difitiiiolly bo fore the eye of the etudeni every lb uig id lutereet or tuiportoace. 

It may be fccumiacaded: to the ttiofeDt at n^tleai 
diitinfaieheil by ita a e curacy ucid etranicM of Ut* 
■eritttioq thnnby ila t^'pirgriiphkal etestmce. The 
Wood^cdii are ezqatMle. — Mfit, ami For, M*dicfti 
Atviiw. 



An elef &Qt editlos of one of the ninit qk ful and 
aeenrale ■yalemr of aaatitmlcnl tcienee wliich hitx 

bfl«a iiaued from the prcu The illaairiitioni are ^ - ,- , - 

really benutifal. To it»ilyle the work i.ettienRly 1 •ta'lenta.— ITMltm Lmmt^t. 

«4iiieMciind Iptellifrible. Nu cine eao poaaibly Li^ke | It tberefore rvcerirei oarhl«^healeottttt«ft4atl«t.~ 

bp tlUa vuLiuae wtLbuut being atrack wiih the gfeal ^ Saa(4tr4 Mj4. *md Smtg. J^mrmmL 



beauty of ita tnechHuieal exectiiioat and the elear- 
ai^*a nf the deae.'rjptk<nt whith it coDtnia* i« eqaally 
e vidian t. Lei itudt^qii, hy all menu* eJtattuae iat 
elai ma of ibii wotIi oa their aotieet befnte thvj pvr* 
(thace a tejEt^bo<ik nf the vlMlly Imprtrtaal aeica^ 
Wliieli tkja volame a4J ralif ftiiA eiuily aaroliia.^ 

We refard It «■ tke btti ayiiem ttQwajHulfot 



AND BOTBKTIFIO PirBLlCATIOHS 



WILSON (EftASMUS), F. R* S. 
ON DISEASES OF TOE SKIN. Fifth American, from the Frfth enkrged 

London edilion. In one hKf)tli>oine otniivi> Viitiiinc, of nearly 700 Urj^e pigetr ^i^ii lUu^tfaLioui 

on wcKid, eitm dnth. 13 25* {Now Rm4y, .May^ 1863.) 

This elu- ^r, whict for iwenly 5^ear» hail oecupfed the po^iriori of ilh riry 

in Ihe El Kg L' on iu imptirtttm s^yUjeott lia* ju*t ret:*iv<*d a Thoruui^h r d* 

of ibe niiiti. \ - :iuw pres<enttfd as r nibodyiof ihe re#ulla of ihtf lute^i luv*^- ^ ^ i^se- 

ri«in4M» on ntl inntferi!^ conni?cled wiih di^teA.'-e* of J be skin* The iiiereii$« in the »imt ut ^he wortr 
ihiiwti th<? jiidu^try tif the author, and hid determinniion thai ii ihaN maitunln the piitiUcju wMct it 
biM acquired a-« tb^^rouf hly on a level wilh the munX ad%'aiict*d condilion of medical «eieQee> 

A few notice* of iheWl edition are appended. 



Tlie writing* of W il 9un, ufinti diacaaei of tbe kktn , 

rr by fur the moit tfi^ntlfle and praetiiiaJ lliat 

limv« cptr ticirn (»Tf ■tiBK'ti tcj tht iD«aic&i w^rtd ciu 



* mayl>» Inthftltbrfi^ 



rr of iho m^diml ■ a«iiHti ib*i citur *Did 

po>.led up OB all t>i.i . - ^ .^^j'ct'M w^ ' ' ■ "■■^..ni 
|nlh>lugy. We l!i«vp, it ii tcry (rin' uL* 

wurks OQ th« ituLljulien iL^t luTHrJi- ■ .\\^ 

rompured wUK th^v i ^ >'-l-'reoci- ..■ „^Ui*-j 

Arpi i^rtftiuly u> Is** • sfftii'^r iiiiLU lq gfiM- 

U| IH* Judfinoiit I . ii tit&Q. — Ifojrfuti Med. 

The AQth»r adi>ptJi a iilmplu and eiatertiln5ug#tyle. 
He strie-e-i l>> flr-nr ft way tha t<>mpHT:f^ n- of J}ii 



Ihiii lubjfct. Ttie&re»ent edition iiag^mt impr*>ve 

mrol oo all ita predeeeHor*. To ^ well upnn ull the 

f rmit iiip:ruaand hif b elm inn of the work brfor^^ us^ 

Mr ri'd 1 1 tfi 4 won I d I ndi^ed be an jig rem U1ei«rvice^ it 

«rMUJd be a mental hcnDafc whi(?b w« cnuld freely 

(TrTpr, but w« iliimh] Urua o>«3tijpy an undue minonnt 

l^f ^i^A^'iMD thU JfMimaL We wilU howfvcf. ItMJlt 

ai t^mic uf thf? mure aalient poinli w^ti wliich it 

a till u lilt • , Mfl d wli ieh m a k c U i u coinp*r« tj i y s u pn toT to 

pit....,.-,,... . -..p rtfl t|ieii}hiect*^f dermiitoln^y N*j 

I '.'lewB are allowed a plaee ill thii 

.tboiitad«iiljt will, fom very k*rj* 

1 * ri . r >v I rdg^ed Of r h e c hi I e E ■ tun dm f d w#i r k 

"gy , Ttie prinrjpl<?B ot an enlighteijed 

i. ■' tberapeia are introdm^eij un rvtTf ap- 

J. r " p r I ' I i ' ' '^ "^a tiiin . — j|m . J a nr . ilTfj' Sf i#i»e t . 
When ^hi £rit edition f>f thii work flnpenred: 

about roortften y<»iraago, Mr Eraamui WiIiuq hati 

ytondy aiv'en ■ome year* to the itjidjr ^f Dt»«aaei 

fff the eCin^ ajid he then «a|ir€aieil hi* mti^atUnn uf 

4eviii'mit hii fa tore hfe tn the fiucifiatitin of tbU 

1« Jf*d:icAl &tience In the preiertt fNlitinti 

(^rt-ieuti 111 with thcr reiutti of hi a ma. 

X ]rticr,and we have now before ut not 

BLtrely afrprirti r>f hii ft'Tmer publj^atiopi, but an 
I ^iir(*|y new and rewritten vol utne. Thui, the wTiriJc 
L ill lory of thedicf^aflea aJFcetiug the alUQf whether 
Lilief ofj^inate m that «truoi;uretf rare the inerci Hum- 
LllutaLiona of derangement ai internDl 4:»rfaai| ia 
rprAa^it ander j3ouee,and the bcK+k m^^ludeaa nuia 
LOfinfirrinnlinn wbif^h ii tpreJid over a f rem t part of 
J tht dnmiiin of STpdk-al and Surf teal Patholfigy. Wo 

can iafely recommend it Ui the erofeiamn aa the 

beat work ontbeanhleetDow in^xiitenee in the En- I hlgh-watAf mAik, , * *<*\m'l luivvltof pnMLUNi.~iH^»i^ia 

f ijih Lanf uaf e.— LoihffiM M*d. TimtM and Ga^tttt. M^. Titnea, 

AL&o, NOW axAt»r, 

A SERIES OF PLATES ILLUSTRATING WILSON ON DISEASES Of 

THE SKIX; eon*i5tin|of twenty beautifully eiecuted pfates, of whii-h thirteen are e3(4|ui*itely 
i^Joredt presenting the Normal Anatuiny and Patholugy of the ^km, nnd eontnining ncruraEe re- 
|ire§ent4iliDn« of about one bund rod varieties ot dibeai^e, tamt of them lb« alafl of iiatnre. Pnc« 
tncJotb. 14 50. 

In beaiiiy of drawing and meetinicy and finiih ©f oolorjnf theM plitei wiir be found equal to 
anyibtfl^ of the kind as yel i«»n«d in tbi» oonnlry. Tbe ralue of ibe new edition ie enUauocd by 
t addiUonai colored plate. 
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We baTe atreadv expr<»f««| oar h(Fr!: ---—f-sMfta 
<vf Mr. Wtlion'i tre^tiae on Diaeas la. 

The plntei are compviied In a i«l< ii:e, 

whi^n wtseountel all thoae ^ho po»jit:^!% ,,,r i.- ai to< 
pnrchaae. It ia a t^eiiutifut a|9«<ciinei] i>i entrT print- 
m^t and the repreifnl^tMina of (lie rarioua forma of 
sli^m diaeaie are nt faiihfkil aa ii po»tbl« ia plalet 
ctf the auee — jEtfJfaa Mrd.AHdSttrg. J9iini«l| Attrll 
6, lS0a. 



The jilatn by whicb tbia editt<«ii ia act^oinpanied 
Irare ucHhibg to be deiiredt ■« far ai cicftlletiee of 
d^liaention ind perfert a*"c«raey of iUoatn.tJoAare 

Of thdw plaiea It li i mp<iBakhrr to iipeakHoa bifbly. 
The r^prei^taiioQA t4 the vsirmLiji forma ofetitane- 
ovadHrftaeare ungylnTly neeiirate, and tliei co|o»- 
iE)f irK^rrdN atnioBi nJiyibing^ wr hnvc met Mr it h. — 
BfittMK and FtfTftgn WedfraJ Htf4*t». 

AusOf Lbfl TEJCT and PLATb^ dotie up in one Hajids ime Tolume, extra dotbj prioe |7 50. 

BT THE SAME AUTHOR. 

TEE DISSECrrOE'fi MANUAL; or, i'nwjtical and Surgical Anatomy. Third 

Ameticanf from tht lai^t revtiied aiid enlar^d Eof li»fa edition. MwliGed «nd rvarraiiged, by 
William Hunt, M^U,, l^nioUbtrator of Atiatomy in the LTftiverttty ol Penney tvaiim. In one 
lar^e aJjd handsome royal Vimo. volume, ext ra cXolh. of 5SS page^, with I5d illuairmtiona. S£l 00^ 

ar TKS BAME AVTBOft. 

ON CONSTITUTIONAL AND HEREDITARY SYPHILIS, AND ON 

BYPHILVTIC ERUPTIONS, Iji oite sraall octavo volume, eilra uloth, beautifiiJIy printed, wilh 
fi»iire&quj4ile cukired platea, preaeitkn^ more tbttQ thirty varietiea of lyphililineruptioiift. $2 35^ 

BT IHB »A1IR AOTUOt. 

HEALTHY SKIN; A Popular Treatise on the Skin and Hair, their Proscrva- 

t)u4]i and Maniigenient. Second American, from the fourth London edition. One neat vol nioei 
rwynl l2itio.)«xir«<^loU] O^abottt 300 pa§^, wilh niimoroitoilliwljuliau. M 00 ; poper oovei* 
75 oenu. 



WINSLOW (FORBES), M. D., D. C. L., fitc, 
ON OBSCURE DISEASES OF THE BRAIN AND DISORDERS OF THK 

MIND; lht?ir iiit.'tpi«iit Syra|jtfvrii(», PaiJiology^, Diagqot*i¥, Trealmenti iiid Ppuphyiiuiia. In one 
b&ud»umt? octavo vuiuiDc?; oi oenrty 000 paj^e»» exira cloth. $3 00. 

Wo c I o)tP thi ■ Nf t*f 3iiid upceMTiri] v 

nntioe of Of. WmaJow't gfejtt und 

by cijjr^iiiiig oi»r couyietion tbat ii . 
' Importiint and bentiljfull^ WTitttQ a vuJuiliu Lax U^ 
I ttued from the IJrttit^i medica.1 prc«i.— BitlPi'tfiMejl* 

We kim^itly bdieve thi» tn he the htpt book of the 

»eaiiOD ^diiJ^i»f''a 4£i^lfaef^ Jiily'f Ji60. 

Tb«^)itipr pof tjoD of Dr. WinbtiiW't work It ex^ . . . . . _. , 

[ «liail.7«l¥ dtsvuted to the eontnilcritlioD of Cenbral i BHi. mt*I For. Mtd.^Cktf. Rwvui^i QoC. IStfO, 



■■\y cxlittitlir ' ' 

M. ■ ,-vly to rciult l: ___ 

feroBtitig work— I,«Ail0itXaii.irtt, June ^^ 1£0Q, 
t {^imriimv iia Imiiitf'nse ntus* of tttformnUitt^— 
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WEST (CHARLES}, M. D-, 

A&(*oui7K«ii; to mad LdetUKTon Midwifery at St. a^nhoromtw'ft HuapUal^ Pb^iioiaa lo tli« Soipttftifor 

tJiick Cbildrenj &e, 

LECTURES ON THE DISEASES OF WOMEN Beeotid Americau, from tbe 

I iecdftd LoDdoa editioa. ^in one bandsome oetATo votuma, extra elotli^ of nlHitii 5UU pofei; 
pncet2 5tJ. 

9^m tientlewien who received the first pqrliua, n» issued m the ** Medical New^ and Libfury," CMI 
oow f:ij|iiplcle Ibtjir ctjpies by pfyouiiUf Ptirl Ilj lieing pu^ 309 U^ end* wiih Index, Tilie mailer, 
&c., fitvo*, cJoih, prioe |l, 

We matioftw eon rl uffp t h 3b hnttily written skirtrh | Wo f ladly Te«atam«ad bit Leetar^* at ia ihe higb- 

deRfce lutErifetivc t» all wliP amt ii}tcrt<tt«^ im 



.'O 



work wjlk writ rt 

pugs.*— iV. Y JfaKT^rij £>/ j|<^./ 
We know of fill tTPAEinu itf ili^ kind «a eompJete 

A fairer, mtifo boiifttt, more earQ««t, and n»ore re- 
Ijtlrle iavetli|;Hlt»r of the tii«ny dimcatct of wi>mc;ii 
Hiid eliildrru in iujI 10 be fnuud in aAy coiiatry,— 
B4Htiktm Mid. ami Surg. Jourwil. 

We have i€T uny of it^ briefly tud deeidedlf , thai 
U iR irt(^ l>cit work oti ihe subject |a aajr langutf e ^ 
nm\ UiJtt u iliimMi Df^ Wr»t at tbe/arifc ptiineejn 
of Britjfth tflftceuk aathoit.^^iltaA. Jlc4^ J^am. 



the ett I „ _ 

ui, I iflmleiric {rmetit^c.— Lmu/oa Z.itM^«i, 

nappy la hi* t.Kur.lnir ^ or m»unr>t, Ttad tRiLHlerat« 
in tiji pjtpr*'^ •'■.K ttith-jf >» a touAi 

re^4oncT uu^i i-r, untt Jim bouk it 

wotthy (ii ti, ... ^_ J ia wiiicii it bat ap- 

pear rd.—Ki rim 1 a ikiitf, yuMraai. 



We mu«t take Jojifo of Dr, We*t*i. vrry otefMl 

i t« Bt V Ir, and t be 1»l kiui r ...ft, metit 

of wliieJn It givet evadrL ' ttmtt, 

Sound judgmeDt and gooa acntr pervade ev^ry 
chapter ul (tie nofi^k. Frtttri its pcruM,! wt aavf dt- 



LECTURES ON THE DISEASES OF INFANCY AND CHn^DHOOD- 

Third AiTit^ncaiti tTum the iburih enlergcd aiid inipr^vifd Loudoti editloft^ iu uac baiid»oin« 
octavo vaiume, exira ulotb, t^J about Ciix himdrt^d and Ally pages, %i 75. 



Tba three former editidntof tbe wotk nmv before 
ai tiave pltL^ed the toitior ia Itie f^utrtmuat r«iik of 
tJi«*c ptiyiit;ian»wi)Q tituvt dcvtHtil gjK-cint atteutioa 
to the liiH^ittei of early life Wf: attinijpt no tDa< 
JjjRii of tbiietiitiiiaj but may rcfrr tbp miiFcriu aome 
itf theebaptcrs to whtt-ti the laf|$rai adtijUnu* bave 
beeti ma lie — thote on Diplitli4»«rm, DjiiJ^rder* of tlic 
Miadjand Jdu*ey, fitr inatante— Hi D [If *n [\v.i\ Llie 
work it reall>*fli new edititiu; ncit u rt. 

JnittprcicnlthapeitwiUbrlinmd *t 

puttlMe ir-rviee m the every -Uay prr iie- 

teotht of the profeuiun, — Mtd. iHmti and GaxtUa^ 

* M *i. .. .-„ cuTnidi redj tbit biiJok of Dt. Wctt t- 
h -t iftttti»e \a t>iif language u^tm iti- 

iL ! 4ff moriUji} aciiuii atid ifiBeiae mi u > 

Wnnimti'-^, vvfifu we iiave to aeni wilb iaUjxiy nii . 
ehildhnod. It ]>• true tbiiil it eoatinea ittrif to Bueh | 
diiuraeran? iiuitie wuhjo the pripvioct? vi tJie /'Ay- I 
tteiaa, auil even wjtb rrai*4^et tu tueae tt it uaetjufil 
at ragmrttt miauteAttt of coaaiderattoaf an^ cuaic ^ 



dttettet it omjit to QOtiee aUnfetker. Bat IhoM 

who knuW Uiiyltiing of llir [ji-i'M-Mt *:i<v\i]]"U t*l 

ira^dtNTncB w. tt 

to impMtftild- 1.1 

tbe ut'ciiuehei: „ 

Ain^ilie Vi:»JUII]r , f 

oi iJte MUid 1 1 . £ 

tllf VulUL' IJ* IJi ; ■ . ^ ^g 

i#eetuTi» iif Ui. Cttiiiit* W t*L,— jL*f»4s*<i Laa£i»4, 

ftinee the a r "'■■■"" m^- .-.f tk- 1^,-* ,.i i.,.. -.„*..., ^^ 

elenrea yeAfa-i .4 

dUUt-l* ll ; «4> Til , l!^ 

'■ ''-1 *m »i* 

! filguiy (liifci 

JULod olilldr' B 

"'^^ Juiisdrrr' ■'■■ r-ij unit 

Pig»it>-e]glUki ittiiinf 

uniirjy tJutly . . .mg taa 

Ptt«t IWftty ^t.M.4., -i«>r i-.rii uuufi lit« L"l*ie.— 

iJraiM ikl«dp /0ari*ai^ Uet. 1^ 1^0, 



»T TJil »AMB AtlTOOm. 



AN ENQUIRY INTO THE PATHOIX)GICAL IMPORTANCE OF ULCEB- 

ATIUN UF Xat; Ua irU:.m. in vas Deal wjtavo volume, extra cJoih, ii 00. 



WHITKHEAD ON THK OAOSES AND TREAT- I 
Mii.NT OF AaORTiON A*NI> STERIUTV. | vo a*tfa«lotb,pp. 3«lo. f 1 ?§, 



&eeoBd J^nMitJoai Edftlos. Im 6fi«viitiaa,««l»» 



LANE MEDICAL LIBRARY 



To avuid 6ne, tliis book should be returned on 
or before the date last stamped below. 
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